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Leaal Notice 

This report was prepared by the Tennessee Valley Authority OVA) in 

carryiq out its statutory responsibilities. Neither TVA. the United 

States, oor any of their agents or employees: (1) make any warranty or 

representation. express or implied, as’to the accuracy, completeness, 

usefulness, or reliability of any information. apparatus, product, 

method, or process discussed in this report; (2) assume any liability or 

responsibility for the use of, or for damages resulting from the use of, 

any information. apparatus, product, method, or process discussed in this 

report; or (3) represent that the use of any information, apparatus, 

product, method, or process discussed in this report would oot infringe 

privately ouned rights. 

Reference herein to any specific camnerCia1 product, process. method, or 

service by trade name. trademark. manufacturer, or otherwise does not 

constitute or imply an eodorsemeot or recommendation by TVA. the United 

States, or any of their agents or emPloYaab: Ihe views and opinions of 

the author expressed hereia do not necessarily state or reflect those of 

TVA. 
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ENVIRGNMENTAL INFORMATION VOLUME 
lo-MW DEMONSTRATION OF 

GAS SUSPENSION ABSORPTION 
AIRPOL, INC./TENNESSEE VALLEY AUTHORITY 

CLEAN COAL TECHNOLOGY Ill PROGRAM 
PROJECT AT 

lo-MW SCRUBBER TEST FACILITY 
WEST PADUCAH, KY 42001 

1 .O INTRODUCTION 

The purpose of this document is to present a site-specific environmental 

information volume (EIV) on a new flue gas desulfurfzation concept -- 

Gas Suspension Absorber (GSA) - developed by F.L. Smidth miljo (FLS 

miljo) in response to the U.S. Department of Energy’s Program 

Opportunity Notice DE-PSOl-89FE61825 for Clean Coal Technology Ill 

Demonstration Projects. AirPol, Inc., acting as a general contractor, is 

proposing to construct and operate a 1 0-MW GSA demonstration system 

at the Tennessee Valley Authority’s (TVA’s) Shawnee Fossil Plant in 

Paducah, Kentucky. Plans call for the construction of the GSA to begin in 

April 1991 and to be in operation by October 1991. The new GSA unit 

will be installed beside and cross-connected to TVA’s existing 1 0-MW 

Spray Dryer/Electrostatic Precipitator (SD/ESP) demonstration unit. This 

will allow TVA to evaluate the GSA unit performance under the same 

operating conditions as the SD/ESP. TVA will run tests on the unit for 

approximately one year; afterwards the GSA unit will be disconnected. 

The main differences between the GSA system and the SD/ESP are the 

method in which the reagent is introduced to the flue gas and the 

chamber used for SO2 absorption. 
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Due to the cross-connection of the two flue gas desulfurization units, the 

GSA system will be able to take advantage of the existing environmental 

control technologies and solid waste disposal methods that are currently 

in effect for TVA’s SD/ESP unit. By design, only one unit will be in 

operation at any given time. 

The types, amounts, and locations of air emissions discharged by the 

GSA are expected to be similar to those currently produced by the 

SDIESP. 

Because the materials used for both processes are identical, the 

complexion of the solid waste stream is not expected to change. 

However, due to the GSA’s ability to recycle 99% of the solids in the 

system versus the SD/ESP’s 75%, less fresh lime may be consumed and 

lower quantities of solid wastes may be produced during flue gas 

scrubbing at the site. 

Only favorable environmental impacts are expected to occur at the 

demonstration site as a result of the installation and operation of the GSA 

system. 

2 
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2.0 THE PROPOSED ACTION AND ITS ALTERNATIVES 

2.1 The 

This section describes (1) the existing site and operations of TVA’s 

Shawnee Steam Plant; (2) the SDlESP process at the Scrubber Test 

Facility (STF); and (3) AirPol’s proposed GSA demonstration project. 

2.1.1 Site 

The Shawnee Steam Plant Reservation is located on the Kentucky 

bank of the Ohio River at river mile 945, which is approximately 10 

miles northwest of Paducah, Kentucky, and approximately 3 miles west 

of Metropolis, Illinois (see Figure 2-l). The plant site consists of 

several hundred acres of river floodplain and a low upland terrace 

developed in thick deposits of unconsolidated clays, silts, and gravel. 

The active plant area is situated on this terrace, which lies above the 

500-yr. floodplain. 

2.1.2 E&Qng Plant QDeratian 

The Shawnee Steam Plant consists of 10 units. Units l-9 are 

identical front-fired Babcock & Wilcox boilers (see Figure 2-2). Each 

unit bums pulverized coal and produces 1 million lb/h of steam at 

1,800 psi and 1 ,OOOOF. With the exception of unit 10, each unit is rated 

at 175 MW at full load. However, in 1989 the average load was 

substantially less than full load (109 MW per unit). Units 1-8 are fired 

with low-sulfur coal; units 9 & 10 are able to utilize a medium-to-high 

and high sulfur coal. Unit 9 supplies 10% of its total flue gas 

producffon to the scrubber test facility (STF) for desulfurization testing 

and conditioning. Unit 10 is a 160.MW AFBC add-on boiler which 

consumes coal at the rate of 68 f/h and limestone at 19 t/h. The design 

of the 160-MW AFBC unit allows it to accept ahigher sulfur content in its 

fuel than does a conventional PC boiler: 

*Note: Unfl9. a comrentional PC boiler, has been granted an air quality variance by the State of 
Kentucky tor the pltposes of conducting experimenlal scrubber testing. See Sections 2.1.2.3.2. 
‘Environmental Residuals’. and 5.1, - Regulations and Permit Requirements’. 
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Additionally, there is an off-line 20-MW AFBC Pilot Plant located at the 

site. Figure 2-3 is a plot plan for the Shawnee Steam Plant site. 

The Ohio River provides the Shawnee Steam Plant with over 1,500 

million gallons of water daily for its various operations. The majority 

of this water is employed in the cooling condensers and cooling and 

lubricating equipment. Figure 2-4 shows the waste water flow for the 

entire plant. (1) 

. . 2.1.2.1 $&bber Test Fat&y 

The STF is located adjacent to units 9 and 10 (about 250 ft. north of 

the power plant). A plan view of the test facility in relation to the 

power plant is shown in Figure 2-5. All electrical power for the STF is 

obtained from the Shawnee Steam Plant. 

Approximately 67,000 gallons of water are used by the STF daily in 

tts operations. The majority of this water is used to cool equipment 

(about 36,600 gpd); the remainder (30,400 gpd) is used in slaking 

lime, making up the recycle slurry, and sluicing non-recycled solids 

to an existing ash pond. The STF receives its water from a metered 

tap into a 36” line that supplies the Martin-Marietta Gaseous Diffusion 

Plant. Martfn-Marietta operates the pumping station at the Shawnee 

intakes and draws water from the Ohio River. (2) Table 2-l shows 

the waste water discharges associated with the existing SDlESP 

system at the STF. 

The STF presently consists of a 1 0-MW SD/ESP, the associated feed 

preparation and waste handling systems, an analytical laboratory, 

and various operation and support buildings. The plan and elevation 

drawings of the STF are shown in Figures 2-6 and 2-7, respectively. 

The lo-MW SD/ESP Flue Gas Desulfurization (FGD) system is a 

relatively simple process with few major equipment items, most of 

6 
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Table 2-l 
WASTEWATER DISCHARGES ASSOCIATED WITH THE 

SPRAY DRYER/ELECTROSTATIC PRECIPITATOR (SD/ESP) 
DESULFURIZATION SYSTEM 

1. Lime Storage 
Area Sump 

2. Reagent/Recycle 
Area Sump 

3. Waste Silo 
Area Sump 

4. Raw Water Supply 
Filter Backflushing 

5. Waste Disposal 
Area Runoff 

6. Sanitary Waste 
(No Significant 
Increase) 

ACREAGE 

Enclosed Area 

Enclosed Area 

Less Than 
1 I4 Acre 

TBD’ 

-” 

AMOUNTS 

Intermittent 

Intermittent 

Intermittent 

200 gpm (max.) 

TBD’ 

“W” 

DISCHARGE POINT 

Coal Pile 
Drainage 

Shawnee Ash Pond 
via Bottom Ash Line 

Shawnee Ash Pond 
with Waste Disposal 
Runoff 

Shawnee CCW via 
Storm Drainage 

Shawnee Ash Pond 

Sanitary Waste 
Treatment System 

l - To Be Determined 

Source: 
Kentucky Department for Environmental Protection, 
Division of Water, Permit Modification for National Pollutant 
Discharge Elimination Permit # KY0004210, 
Attachment 4. 
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which have been commercialized in other industries and have simply 

been adapted to an FGD application. The major equipment items are 

a spray dryer, an ESP, and an induced-draft (ID) fan for handling the 

flue gas, and a slaker for preparing the lime feed slurry. A discussion 

of the SD/ESP process and a description of the STF follow. 

. . 
2.1.3 SDIFSP Pros 

The process flow diagram for the SDlESP at the STF is shown in 

Figure 2-8. Currently a medium-to-high sulfur Pyro coal is being 

burned at the STF. Prior to its use, Warrior coal was burned as a 

high-sulfur fuel for testing of the SD/ESP. The ultimate analyses for 

Warrior and Pyro coals are given in Table 2-2. Flue gas for the STF is 

withdrawn from the unit 9 upstream of the baghouse but downstream of 

the mechanical ash precollectors. The flue gas temperature and 

pressure from unit 9 is 270 to 31 O°F and approximately -15 in. of water. 

The flue gas flows through an insulated 40-in. diameter duct about 250 

ft. to the test facility. This inlet duct passes through the Shawnee unit 9 

baghouse building for part of this distance. 

The inlet flue gas flow rate to the facility is measured by a venturi 

flow-meter: and the flue gas temperature, pressure, and SO, and 0, 

concentrations are also determined. Upon exiting the venturi, the flue 

gas passes through an in-duct heat exchanger which contro!s the flue 

gas temperature within the range from 260 to 34OOF. From the heat 

exchanger, the flue gas flows to the inlet of the spray dryer vessel 

where the flue gas wet- and dry-bulb temperatures, pressure, and 0, 

and SO,! concentrations are measured. 

The flue gas enters the spray dryer through a scroll duct located at the 

top of the spray dryer. The scroll imparts a swirl to the flue gas which 

then enters the spray dryer vessel through a concentric ring of turning 

vanes surrounding the rotary atomizer. This design results in turbulent 

13 
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Table 2-2 
ULTIMATE ANALYSIS FOR 

WARRIOR AND PYRO COALS 

Carbon 

Hydrogen 

Nitrogen 

Oxygen 

Sulfur 

Chlorine 

Moisture 
(as raoeived) 

RANGE (%) 

WARRIOR COALa PY RO COAL? b 

67.0 - 69.3 73.0 - 75.3 - 

4.5 - 4.7 5.0 - 5.2 

1.4 - 1.5 1.5 - 1.6 

5.0 - 8.1 6.1 - 6.9 

3.5 - 4.5 2.47 - 2.99 

0.02 - 0.07 0.24 - 0.34 

8-12 8- 12 

a 12,000 - 13,000 &u/lb Dry Basis 
b Primary Fuel 

. 
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gas flow around the atomizer. The alkaline slurry containing both lime 

and recycle slurry is fed to a 12.6~in. diameter atomizer wheel that is 

rotating at 12.900 r/min. The atomizer wheel has four 6-mm diameter 

openings, located 90 degrees apart, around the outside edge. These 

openings are lined with silicon carbide inserts to resist abrasion. As 

the slurry passes through these openings to the outside circumference 

of the wheel, the slurry is sheared off into the flue gas and forms very 

fine droplets. The rotary atomizer is a variable speed design and is 

powered by a 1 00-hp motor. The motor gearbox and atomizer, which 

comprise the atomizer system, are a vertical inline design with the 

shafts on a common centerline. The finely atomized alkaline slurry 

containing both lime and recycle slurry is introduced into this turbulent 

flue gas to ensure rapid mixing of the two streams. This intimate mixing 

of the flue gas and alkaline slurry promotes the absorption of the acid 

gasses (SO*, SO,, and HCI) from the flue gas into the slurry droplets 

where the chemical reactions which convert the SOx in the flue gas to 

calcium sulfite and calcium sulfate and the HCI to calcium chloride 

occur. The water in the slurry droplets is simultaneously evaporated by 

the hot flue gas, thereby drying the reaction products and cooling and 

humidifying the flue gas. The spray dryer has a cylindrical upper level 

which is 19 ft. 6 in. in diameter and 11 ft. 9 in. high and contains a 

60degree cone bottom which is 17 ft. high. The flue gas swirls 

downward through this upper cylindrical portion of the spray dryer and 

into the cone bottom. The flue gas then reverses direction and flows 

upward into the bottom opening outlet duct which then makes a 

QOdegree turn and passes out the side of the spray dryer vessel. This 

design results in the spray dryer vessel acting as a low efficiency 

mechanical collector which removes a portion of the particulate matter 

entrained in the fluegas as it exits the spray dryer. The spray dryer is 

designed for a flue gas residence time of 10 seconds, based on the 

outlet flue gas conditions. The design inlet flue gas flow rate is 35,000 

ad/m at 320°F under normal operating conditions.The flue gas from 

the spray dryer passes through a horizontal duct to the ESP where 

16 
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most of the entrained particulate matter is removed. The flue gas 

temperature and pressure are measured at both the exit of the spray 

dryer and the inlet of the ESP. The 0, concentration is measured at 

the spray dryer exit. The SO, concentration is measured only at the 

ESP inlet, but the readings are checked with a redundant SO, monitor 

at the same location. 

The ESP is a 44ield unit typical of existing ESPs in the utility industry 

in general and within TVA in particular. The housing contains room for 

five fields: however, the fifth field is vacant. The ESP has 13,526 ftx of 

collecting plate area arranged such that the ESP has eight parallel gas 

passages. At the design ESP inlet flue gas rate of 30,300 a&m, this 

corresponds to an SCA of 446 ftx/kacf/m and a face velocity of 3.3 ftLs. 

The aspect ratio is 1.60. Each field has a separate hopper and 

double-flap discharge valve for solids storage and removal. The 

charging electrodes are Flakt-spiral stainless steel wires mounted in a 

rigid frame. The collector plates are spaced 10 in. apart. Both 

discharge and collector electrodes are rapped by tumbling hammers 

on a rotating shaft. A microprocessor-based system controls the 

voltage to the transformer-rectifier (T/R) and sets the required rapping 

sequence. 

The flue gas temperature, pressure, and SO, and 0, concentrations 

are measured again at the ESP outlet. Downstream of the ESP, the 

flue gas passes through the outlet venturi where the flue gas flow rate 

is measured again. 

The flue gas then enters an in-duct, indirect steam heat exchanger to 

reheat the flue gas to 200°F to protect the ID fan, exhaust ductwork, 

and stack from corrosion. This was done to protect the pilot-plant 

equipment during the numerous startups and shutdowns. Reheating 

17 



may not be necessary for a full-scale SD/ESP. After reheating, the flue 

gas passes through the ID fan and exits the pilot plant through a 150~ft. 

stack. 

The particulate matter which drops out of the flue gas in the spray dryer 

falls to the bottom of the cone and passes through a delumper and then 

a double-flap valve to a screw conveyor which feeds the solids to a 

bucket elevator. The particulate matter collected in the ESP hopper is 

also transported to the same bucket elevator by a screw conveyor. The 

elevator moves the solids to a waste silo for in-process storage. The 

solids in the waste silo are fed to the recycle mix tank where the solids 

are mixed with water to form recycle slurry typically containing 

35percent solids by weight, but up to 45-percent solids slurry can be 

prepared. The recycle mix tank has a storage capacity of 5,200 gal. 

When recycle slurry is required in the process, the recycle slurry is 

pumped to a lo-mesh vibrating screen where oversize particles are 

removed. The resulting recycle slurry underflow falls by gravity to the 

3,200-gal. recycle slurry feed tank. From the feed tank, the recycle 

slurry is pumped to a tee in the feed line where the recycle slurry mixes 

with the fresh lime slurry and flows to the atomizer through a common 

feed line. Recycle slurry not required in the process is transferred to 

the 53OOgal. waste disposal tank and diluted with water to generate a 

slurry containing approximately 1 O-percent solids. The resulting 

diluted slurry is pumped to the ash pond for ultimate disposal with the 

fly ash and bottom ash from the boilers. 

The high-calcium pebble lime used at the STF is purchased from the 

Mississippi Lime Company of St. Genevieve, Missouri. The 

specifications for this lime are shown in Table 2-3. The lime is 

delivered by truck and pneumatically conveyed to the lime storage silo. 

The lime storage silo has a capacity of 107 tons of pebble lime. The 

pebble lime falls by gravity from the storage silo into a screw conveyor 

which feeds the detention-type slaker. The lime slurry from the slaker 

16 



Table 2-3 
LIME SPECIFICATIONS 

CHARACTERISTICS 

Composition 
Available CaO 

Total CaO 

MN 

SPECIFICATION 

93% Minimum 

95% Minimum 

2% Maximum 

Si02 

Size 

1% Maximum 

l/2 in. Nominal 
(518 in. plus l/4 in.) 

Reactivity As Per ASTM Cl 10.2.2 
Slaking Rate Test Must 
Achieve 40X Temperature 
Rise in 3 Minutes or Less. 

19 



is pumped to a storage tank As needed in the process, the lime slurry 

is pumped to the lime slurry feed tank. The water/lime ratio is used to 

control the slaker, which is capable of producing 10 to 15 gal./min. of 

25-percent solids slurry. The lime slurry storage tank and the lime 

slurry feed tank have capacities of 7,500 gal. and 5,200 gal., 

respectively. (3) 

2.1.4 Q&g&QQn of AirPal’s GasSusoension 

AirPol’s objective is to install and test it’s 1 0-MW gas suspension 

absorber (GSA) in lieu of the TVA’s existing lo-MW SDlESP currently 

in operation at TVA’s STF. 

This project will be the first North American demonstration of the GSA 

system in its application for flue gas desuifurization. The purpose of 

this project is to demonstrate the high suifur dioxide (SOs) removal 

efficiency as well as the cost effectiveness of the GSA system.The GSA 

equipment developed through executing this project will be used for 

future commercialization of the GSA system. Results of the operation 

and experimental testing will be used to further improve the GSA 

design and operation. 

The specific technical objectives of the GSA demonstration project are 

to: 

o Effectively demonstrate SO, removal in excess of 90% 
using high sulfur U.S. coal. 

o Optimize recycle and design parameters to increase 
efficiencies of lime reagent utilization and SO, 
removal. 

o Compare removal efficiency and cost with existing 
Spray DryeVElectrostratic Precipitator technor-gy. 
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2.1.4.1 m of Proiect Pm 

In order to accomplish these objectives, the demonstration project is 

divided into 3 phases. The phases, along with the scheduled 

beginning and completed dates, and tasks are shown below: 

Ewe 1 Fnalneenna ~08~01~90 - 01131/911 _ . . 
Task I - Project and Contract Management 
Task II - Process and Technology Design 
Task Ill - Environmental Analysis 
Task IV - Engineering Design 

II - Pm~OCanstructionl91 - 09/30/91) 
Task I - Project and Contract Management 
Task II - Procurement and Furnish Material 
Task Ill - Construction and Commissioning 

Ill - Qgg&gg and T&ng (1 O/01/91 - 09/30/9o) 
Task I - Project Management 
Task II - Start-up and Training 
Task III - Experimental Testing and Reporting 

AirPol, acting as the general contractor, will take the lead in all efforts 

required for the execution of the demonstration project. AirPol will be 

performing all the major tasks during Phase I and Phase II of the 

project, and is to actively partidpate in the Phase Ill operation and 

testing activities. Phase Ill is scheduled to last one year. TVA, the test 

site host, will assist AirPol with inputs of site related information during 

Phase I and II, and shall perform all operating and testing tasks during 

the Phase Ill period. FLS miljo, in the capacity of technical consultant, 

will provide technical assistance and engineering guidance to AirPol 

throughout the entire period of the project. (4) 

. . 
2.1.4.2 wtian. Process DescngUg 

and Process Chemistrv 
The proposed GSA system is compact. The building that will house 

the unit will be about 87 ft. in height and have a footprint that is 

approximately 3Oftx4Oft. The compact modular nature of the GSA 

will allow lt to be easily placed between and cross-connected to 
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TVA’s existing spray dryer building and its associated ESP. Figures 

2-9 and 2-10 indicate the proposed location of the unit. Figure 2-11 

gives a general arrangement plan view of the GSA unit relative to the 

existing spray dryer, and Figure 2-l 2 shows the GSA reactor and 

cyclone general arrangement. 

. . 2.1.4.2.1 GSA Pros 

Acid flue gas will be fed through the GSA from TVA’s unit 9 boiler 

(10% total flue gas output) and will be conveyed to the bottom of 

the GSA reactor and mixed with suspended solids and lime slurry. 

The slurry will be suspended in the reactor by the gas stream, 

during which the slurry will be dried and SO2 will be absorbed and 

neutralized by the reaction with lime. The major product to be 

discharged will be calcium sulfite and sulfate. An artist’s 

conceptual drawing of a full-scale GSA unit is shown in Figure 

2-13. Figure 2-14 is a simplified process flow diagram.The partially 

cleaned flue gases are passed on via the separating cyclone to an 

existing electrostatic precipitator for particulate collection. The flue. 

gases which have now been cleaned are now ready to be released 

via an existing stack. The solids containing the calcium salts, ash, 

and unreacted lime are separated in the.cyclone. About 99% of the 

solids will be fed back to the reactor via a screw conveyor, while 

only about 1% will leave the system in the form of by-product. The 

solids will be returned to the inlet of the reactor, thereby 

maintaining a high concentration of solids in the reactor. This 

ensures an effective absorption of gases and a continuous 

cleaning of the inner surface of the reactor. 

Unused lime in the ash will get another chance to react with the 

acids thereby lowering the overall consumption of lime. The 

recirculation may, therefore, result in lower operating costs than 

experienced with conventional semi-dry scrubbers. 
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ELECTROSTATIC 
PRECIPITATOR 
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:~~, 

,.~ ‘, 

PROPO<ED LOCATION 
FOR THE INSTALLATION OF 

AIRPOL’SGSA UNIT 

Figure 2-10 
PFlOPOSED LOCATION FOR THE INSTALLATION OF 

AIRPOL’S GSA UNIT IN RELATION TO EXISTING EQWPMENT 

I LOCATION OF 
TVA’S 10.MW 
SPRAY DRYER 
(SD) UNIT 
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l EXISTING EOUIPMENT ASSOCIATED 
WlTH THE : SCRUBBER TEST FAClLlTY 

SEPARATING 
CYCLONE 

GSA REACTOR 
:ID GASES WHERE A( 

ARE NEUTRiLhili 

I 8 t 

!’ 
I, 

RECYCLED SOLIDS \ j’ 
FEED (99%) 

SPRAY NOZZLE 
LIME SLURRY 

ACID FLUE GAS IN 
,~X 

FROM UNK 9 / 

,D FLUE GAS 
h 1 IEXiT TO ESP 

,RECIRCULATION 
FEED BOX 

NON-RECPCLED 
SOLIDS (1%) 

-I -‘AIR COMPRESSOR’ 

ARTIST’S CONCEPT OF A FULL-SCALE GSA 
Figure 2-13 
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Process Flow Diagram 

SIMPLIFIED GSA PROCESS FLOW DIAGRAM 
Figure 2-14 
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The solids concentration in the reactor will gradually stabilize and 

the surplus will continuously be discharged from the separating 

cyclone. This will maintain a constant concentration of solids in the 

reactor and ensure a stable operation of the system. 

The lime slurry is prepared from hydrated lime in a separate unit 

and is pumped to the nozzle in the bottom of the reactor. The flow 

of the lime slurry is controlled by continuous measurement of the 

acid content downstream of the precipitator which ensures that only 

the required amount of lime slurry is used. Also, dilution water is 

pumped into the nozzle to lower gas temperature to the required 

operating temperature of the reaction of the above 2OOOF. The flow 

of water is controlled by continuous measurement of the gas 

temperature downstream of the precipitator. A stand-by pump is 

included for safety. 

The fluid injecting pumps are all equipped with variable speed 

motors and are designed for considerable fluctuations in flow. The 

system is thus very flexible with regard to adjusting to variations in 

the incoming flue gas. 

The atomizing nozzle in the bottom of the reactor is of heavy duty 

construction which resists plugging. 

If the velocity of the incoming gas to the reactor (measured by a 

venturi gas meter) decreases to below 60% of the nominal value, 

the injection of lime slurry and water is stopped in order to prevent 

clumping in the bottom of the reactor. 
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2.1.4.2.2 B 

The process chemistry of the GSA FGD system discussed here is 

limited to a listing of the primary and secondary reactions. 

The following primary reactions take place in suspended solids 

containing lime: 

Ca(tiH), (aq) + SO, tap) e CaSO, l Ir H,O(s) + + H,O 

CefOH), (aq) + SO, faq) + H,O(l) e CaSO4 l 2 H,O(s) 

In addition to the primary reactions, the following secondary 

reactions also take place: 

Ca(OH), (aq) + 2 HCl (aq) + 4 H,O(l) e CaC?, l 6 H,O(s) 

Ca(OH), (aq) + CO, (aq) __) CaCO,(s) + H,O(l) 

CaS0, (aq) l +‘H,O + + 0, (aq) + 3+ H,O(l) + CaS04 ’ H,O(s) 

2.1.4.3 -Source Ta 

This subsection characterizes the resource requirements and 

environmental residual associated with the GSA demonstration 

project. 

2.1.4.3.1 m 

Project resource requirements include energy, land, materials and 

labor. Figure 2-l 5 shows the expected continuous load material 

flow for AirPol’s GSA process. The materials used for the GSA 
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process and TVA’s existing SDIESP scrubber process are 

identical. However, the design of the GSA allows it to recycle 99% 

solids. The SD/ESP is limited to a maximum of 75% solids recycing. 

Therefore, the GSA may consume less reagent. 

2.1.4.3.1.1 m 

Energy requirements for the GSA unit are limited to electricity 

which will be obtained from the power plant. Table 2-4 below 

shows an estimate of power consumption by the GSA unit. 

2.1.4.3.1.2 Land 

No additional lands outside the TVA Shawnee Steam Plant 

boundaries will be required for the GSA unit. The unit is to be 

constructed on previously impacted land adjacent to the existing 

SD/ESP unit. The unit itself is relatively small (30ft. x 40ft. 

footprint) and will tie into existing line preparation, ash handling 

and particulate collection (ESP) systems thereby minimizing 

space requirements for installation. No additional ash pond or 

landfill capacity will be required for the GSA demonstration. 

2.1.4.3.1.3 Material 

The primary material requirements for the GSA process are lime 

and water, which are used in the preparation of a lime slurry that 

captures and neutralizes SO, entrained in flue gases generated 

from fossil fuel combustion. The GSA unit is expected to use less 

lime than the SD/ESP. Lime consumption for the GSA process is 

expected to be approximately 518 Ibs/hr while water is consumed 

at the rate of 26,400 GPD. Of the 26,400 GPD water consumed, 

6,000 GPD will go to make up the lime slurry, 3,400 GPD will be 

used to humidify flue gas, and the remaining 17,000 GPD will be 

used to dilute any solids from the process which are not recycled. 

This sluice will then be pumped to an existing ash pond. 
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Table 2-4 
ESTIMATE OF GSA POWER CONSUMPTION 

(APPROXIMATE) 

So. Estimate of Power Consumption (Approximate) Installed 

Fan Power 10% False Air, On Shaft: 
Compressed Air 215 Ibs/h 100 psi: 
Auxiliary Motors Approx.: 
Heaters: 

212 hp max. 
10 hp nom. 
18hpnom. 
3 hp nom. 

255 hp 
37 hp 
47 hp 

9 hp 

L : 
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2.1.4.3.1.4 1 abor m 

Labor will be required to construct the GSA demonstration unit. 

Onsite construction management will consist of a construction 

contractor and a field engineer from AirPol. AirPol’s field 

engineer will provide coordination with TVA plant personnel. 

Labor for the installation will be drawn from the local labor pool 

and its size is not expected to exceed 12 workers. The 

construction phase of the project is expected to be less than 6 

months. 

2.1.4.3.2 m 

The significant waste discharge streams from the proposed GSA 

unit include stack emissions and a solid waste product consisting of 

spent sorbent and a small amount of flyash. TVA’s unit 9 will be 

supplying the flue gas during the GSA system demonstration and 

has been on line since July 19,1955. The STF’s air emission 

profile for the testing of the GSA unit is expected to parallel that of 

the SD/ESP during its medium-to-high and higti sulfur test phases. 

The GSA unit is expected to perform at a greater than 90% SO, 

removal efficiency. This level of performance will result in SO, 

emissions from the STF stack of approximately 0.50 Ibs S02/MBtu.* 

The current air quality permit calls for sulfur dioxide.emissions from 

unit 9 not to exceed 8.0 IbslMBtu when being operated for the 

purpose of generating high SO, content flue gasses for the use in 

any experimental SO, removal system. The average SO, 

emissions for Shawnee unit 9 for the period between October 31, 

1989 and October 31,199O were 4.93 IbsIMBtu. Whenever an SO, 

scrubber system is not in use with this unit, the SO, emission limit 

is 1.2 Ibs/MBtu (see Appendix B for Air Quality Permit). 

* Note: This calarlation was based on the use of Pyre cOal at 20,000 sctm at scrubber inlet and 90% 
SO2 removal efficiency. 
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The GSA demonstration will take advantage of the existing solid 

waste disposal method and associatnd equipment currently in use 

at the STP. The GSA process will recycle 99% of the solids 

collected by the GSA unit. Any solids that are not recycled will be 

diluted to approximately 10% solids content before being pumped to 

an existing ash pond for ultimate disposal. The use of the GSA may 

result in a lower quantity of solid waste being generated. The expected 

chemical composition of the GSA solid waste is given in Table 2-5. 

The solid waste material is expected to be primarily calcium-based 

salts with an additional flyash component. 

Samples of a’ similar by-product material generated when using the 

lo-MW SD/ESP unit to clean flue gas generated from 

medium-sulfur coal have been recently tested. All samples tested 

have fallen within the EPA boundaries for defining non-hazardous 

waste when using the EP toxicity test. (6) 

The test conditions during which these samples were taken are 

shown in Table 2-6. All of these test conditions are representative 

of actual run conditions expected for a full-scale SDlESP 

application. Test No. 4-B-28 reflects the standard operating 

conditions of the SD/ESP and should be considered the baseline 

case. The results of the EP toxicity procedures are shown in Table 

2-7 where the concentration of the various components is given 

for each test sample. A comparison of these results with the 

drinking water standard (DWS) and the allowed level for these 

components (1OO’DWS) is shown in Table 2-8. (7) 

2.1.4.4 Potential 

The environmental, health, safety, and socioeconomic (EHSS) 

features which the GSA project could impact include air quality, 
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Table 2-5 
THE EXPECTED CHEMICAL COMPOSITION 
OF THE GSA SOLID WASTE BY-PRODUCT 

CAS03 1/3H20 

CaS04 

CaC03 

Ca(OH$ 

CaC12 

w+ 

Fly Ash 

pH, S.U. 

57% 

7.5% 

18% 

3% 

3.5% 

-- 

4% 

12 

Source: 
FAX #12012666441 from AirPol. May 6,199O 

36 



TEST DATE 
NUMBER RUN 

4-B-01 

4-B-l 1 

4-B-27 

4-B-28’ 

a-c-o 1 

Table 2-6 
TEST CONDITIONS FOR SD/ESP WASTE SAMPLING 

INLET FLUE GAS 
TEMPERATURE, “F 

APPROACH-TO- 
SATURATION 

TEMPERATURE, “F 

LIME 
STOICHIOMETRY 
MOLES Ca(OH)2/ 
MOLE INLET So;! 

5127 320 28 1.3 

7110 320 28 1.0 

6110 290 la 1.6 

6118 320 la 1.3 

7128 320 20 1.3 

l Test No. 4-B-26 Reflects Standard Operating Conditions at the SD/ESP Unit 
and Should Be Considered the Baseline Case. 

Source: 
Tennessee Valley Authority, “Characterization of lo-MW Spray Dryer/Electrostatic 
Precipitator By-Product (Medium-Sulfur Coal Testing) Final Report”, 1969 
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TEST 
NO. 

4-B-01 

4-B-l 1 

4-B-27 

4-B-28. 

4-c-01 

r 

Table 2-7 
EP TOXICITY TEST RESULTS FROM TESTS 

ON SDIESP WASTE SAMPLES 

Aa 

cl00 

<lOO 

cl00 

<lOO 

cl00 

Ba Cd Cr 

940 29 450 

270 20 <50 

940 21 <50 

870 14 40 

670 18 <50 

COMPONENT CONCENTRATION, ppb 
l- 

Pb f-b 

<50 <2 

150 3.2 

t 

<50 <2 

c50 <2 

160 0.3 

Se 

cl00 

cl 00 

<lOO 

<lOO 

<lOO 

l Test No. 4-B-28 Reflects Standard Operating Conditions at the SD/ESP Unit 
and Should Be Considered the Baseline Case. 

Source: 
Tennessee Valley Authority, “Characterization of lo-MW Spray Dryer/Electrostatic 
Precipitator By-Product (Medium-Sulfur Coal Testing) Final Report”, 1989 

4 

410 

<lO 

<lo 

cl0 

<lo 
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Table 2-8 
COMPARISON OF SDlESP WASTE EP TOXICITY TEST RESULTS 

WITH THE DRINKING STANDARDS (DWS) AND ALLOWED LEVELS’ 

METAL 

As 

Ba 

Cd 

Cr 

Pb 

Hg 

Se 

& 

COMPONENT CONCENTRATION. ppb 

DWSxlOO PHASE IV B SAMPLE RESULTS 
DWS (ALLOWED LEVEL) AVERAGE MAXIMUM 

50 5,000 cl00 100 

100 10,000 738 940 

10 1,000 20 30 

50 5,000 <50 50 

50 5,000 92 : 160 

2 200 2 3 

10 1,000 cl00 100 

50 5,000 10 10 

a GAI Consultants, Inc., ‘Co’al Ash Disposal Manual”, 
Electric Power Research Institute, Publication CS-2049, 
October 1981 

Source: 
Tennessee Valley Authority, “Characterization of 1 0-MW Spray Dryer/Electrostatic 
Precipitator By-Product (Medium-Sulfur Coal Testing) Final Report”, 1989 
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Section 3.0 

EXISTING ENVIRONMENT 



3.0 EXISTING FNVIRONMFN’I 

This section describes the existing environment within and around the 

Shawnee Steam Plant. 

3.1 Atmosaheric 

3.1.1 Lacal 

Paducah, Kentucky exhibits a temperate climate with a thirty-year 

normal annual average temperature of 57.2OF, a monthly average 

minimum of 24.4OF, and a monthly average maximum of 88.8OF for the 

years 1951-1980. Precipitation in the area is generally well distributed 

throughout the year without any one month or season being 

particularly wet. However, 1989 was an exception - February’s 

precipitation was 13.33 inches, versus a 30.year normal of 3.39 inches 

for the month. June and July of 1989 also exhibited heavier than 

normal rainfall. Table 3-l shows the temperature and the precipitation 

data for the Paducah vicinity. 

Wlnd roses for the Shawnee fossil Plant indicate that in 1987 the 

predominant wind direction for January and.April was northerly (see 

Figure 3-l). Durfng July and October, the winds at the plant site were 

mostly southerly (Figure 3-2). 

3.1.2 &r&&t Air Q&y 

The last available Ambient Air Quality Data for the Shawnee Power 

Plant indicates no exceedances of National Ambient Air Quality 

Standards (NAAQS) have occurred for SO, (1986), TSP (1986) or 

NO2 (1980). Data for 1989 for the city of Paducah also show no 

exceedances for the above parameters. Table 3-2 shows the latest 

available data for the Shawnee Power Plant and for Paducah, 

Kentucky. Figure 3-3 compares the available monitoring data from 

Shawnee versus the NAAQS. 
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Table 3-l 
CLIMATE DATA FOR PADUCAH, KENTUCKY 

NATIONAL WEATHER SERVICE STATION 

Climate Data for Paducah, Kentucky National Weather Service Station* 

Month 
------- 
January 

February 

March 

April 

May 

June 

3UlY 

August 

September 

October 

November 

December 

Temperature (degrees F) 

1989 1951-1980 
Averages Normals 

Max. Min. Max. Min. 
---s ---- ---- ---- 
51.2 31.6 42.1 24.4 

40.5 25.0 46.6 27.8 

58.7 37.5 56.1 36.4 

69.4 45.2 68.6 47.5 

76.5 52.6 77.3 56.4 

83.5 63.7 85.7 64;'s 

87.8 68.8 88.8 68.7 

88.4 67.0 87.7 66.5 

79.5 59.0 81.4 59.2 

73.3 46.4 70.8 46.7 

59.5 37.7 56.7 36.6 

37.4 16.8 46.4 29.2 

Precipitation (inches) 
No. days 

1989 1951-1980 in 1989 
Totals Normals l/2 inch 

or more 
------ --------- -------- 

5.31 3.67 4 

13.33. 3.39 6 

5.36 4.96 4 

2.55 4.57 1 

2.33 4.65 1 

9.20 4.45 5 

7.07 3.69 4. 

1.80 3.22 2 

2.64 3.49 3 

3.48 2.60 1 

2.59 4.04 2 

1.78 4.16 2 

Annual Average Temperature: 1989 = 56.6, 1951-1980 normal = 57.2 

* Local climatological data summaries for Paducah, Kentucky - 1989 
annual summary and 1989 monthly summaries - from National Climatic 
Data Center, Asheville, North Carolina. 
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Table 3-2 
LATEST AVAILABLE AMBIENT AIR QUALITY DATA FOR 
SHAWNEE STEAM PLANT AND PADUCAH, KENTUCKY 

Last Available Ambient Air Quality Data for Shawnee Power Plant and 
Paducah, Kentucky - Sulfur Dioxide, Total Suspended Particulates, 

and Nitrogen Dioxide (Units = micrograms per cubic meter) l 
------------------------------------------------------------------- 

A. Shawnee Power Plant 

Sulfur Dioxide (1988) Total Suspended Particulates (1986) 
---------------------------- ---------------------------------- 

3-hour 2nd High 368 24-hour 2nd High a7 
Standard 1,300 Standard 150 

24-hour 2nd High 97 Annual Arithmetic Mean 50 
Standard 365 Annual Geometric Mean 47 

Standard (Geom.) 50 
Annual Ave. (Arith.) 21 

Standard 80 

Nitrogen Dioxide (1980) 
----------------------------- 

Annual Ave. (ArLth.) 17 
Standard 100 

8. Paducah. 

Sulfur Dioxide (1989) Total Suspended Particulates (1989) 
---------------------------- ----------------------------------- 

3-hour 2nd High 144 24-hour 2nd High 114 
Standard 1,300 Standard 150 

24-hour 2nd High 63 Annual Mean (Arith.) 54 
Standard 365 Standard (Geom.) 50 

Annual Ave. (Arith.) 10 
Standard 80 

Nitrogen Dioxide (1989) 
----------------------------- 

Annual Ave. (Arith.) 26 
Standard 100 

* Data obtained from TVA annual air quality data summaries and the 
State of Kentucky annual air quality monitoring data summary for 
1989. 
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3.2.1 j.a&J.& 

Land use in the immediate vicinity of the Shawnee Steam Plant 

reservation consists mainly of sparsely settled farmland, low-density 

rural residential development, a Department of Energy facility, and the 

West Kentucky State Wildlife Management Area (WKSWMA). Parts of 

the WKSWMA are managed for hunting, part is a wildlife refuge, and 

another portion is utilized as a field trial area. (8) 

3.2.2 Prime 

Soil surveys conducted at the Shawnee Steam Plant reservation, on 

land within the WKSWMA, indicated a number of soils classified as 

prime farmland and land of State-wide importance. Approximately 

53% of McCraken County is farmland. (9) All lands which could be 

affected by the project are within the steam plant boundary and have 

been previously disturbed. 

3.2.3 &&gy 

Soil boring logs show that the surface of the site is blanketed by 

loess. This material consists of fine silts and silty clays with streaks of 

brown sand to a maximum thickness of 13M. (10) Beneath the loess 

and alluvial desposits are Plio-Pleistocene sands, clays, and gravels. 

The maximum thickness of these deposits is approximately 87M. (11) 

A generalized geologic section of the Shawnee site is shown in Figure 
. 

3-4. 

3.3 \Nater 

3.3.1 &&ce Water Qualitr 

The Ohio River from the Shawnee Steam Plant to its mouth is currently 

classified by the Kentucky Division of Water Quality (KDWQ) for primary 

and secondary contact recreation, and domestic water supply. (12) 
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An environmental assessment conducted by TVA at the Shawnee 

Steam Plant site in 1984 reported that the stream segment in the 

vicinity of the Shawnee Steam Plant was designated by KDWQ as 

water quality limited due primarily to lower water quality caused by 

non-industrial discharges (sewage overflow, urban runoff). Recent 

conversations with KDWQ confirm that this designation is still in effect. 

(13) 

Approximately 1.5 billion gallons df water are discharged to the Ohio 

River daily from the operation of the Shawnee Steam Plant. Of this 

total 17,000 gallons per day are expected to be generated from the 

GSA operations. This constitutes less than 0.001% of the total 

discharge and, therefore, should have little or no impact on the surface 

water quality. 

Table 3-3 shows concentrations of several water quality parameters in 

the Ohio River near the site together with the respective EPA water 

quality criteria f.or the protection of aquatic life. 

3.3.2 m 

The Shawnee Steam Plant site is located over a major usable aquifer 

and has recently been the subject of an extensive groundwater 

assessment by TVA. The study indicated this aquifer is recharged by 

local precipitation which averages about 46 inches/year. The study- 

stated that the general direction of regional groundwater flow is in a 

northerly direction across the plant site toward the Ohio River. Water 

level data gathered in the assessment indicated the existence of a 

groundwater mound beneath the 180-acre active ash pond and 

extending into the inactive ash disposal area (see Figure 3-5, 

Groundwater Assessmept Site Map). The mound contacts subsurface 

fly ash in a portion ot the inactive ash pond and from this point flows 

radially towards the Ohio River, the ash pond discharge channel, and 

Little Bayou Creek (LBC). 
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Table 3-3 
AMBIENT RIVER WATER QUALITY NEAR SHAWNEE STEAM PLANT 

AND EPA CRITERIA FOR AQUATIC LIFE 

PARAMETER 
ImU) 

AMBIENT RIVER WATER QUALITY a AQUATIC LIFE CRITERIA 

MAXIMUM MINIMUM MEAN 4-DAY AVGb°C l-HR. AVG.bvd INST. MAX! 

Arsenic 10.6 <0.5 1.9 190 360 50 
Chromium Q5 <lO ~13.6 --- -- 100 
Cadmium 45 <1 ~2.6 0.9 f 3.0f 12.0 
Copper 10 * 2 6.5 9.5 f 141 --- 

Iron 1200 320 720 -- -- 1000b.e 
Lead 60 cl0 21 2.3’ 59 f --- 
Manganese 120 24 67 --- --- __-- 

Mercury 0.3 co.1 so.14 0.012 2.4 0.2 
Nickel 420 -2 cl 0.5 79 f 1527 ’ --- 
Selenium 2 <l <1.5 5 20 --__ 

Silver 4 4 ~2.75 -- --- 2.6 b-f 
Zinc 15 6 10 86 f 95 f 47 
Cyanide 0.007 4.001 <O.OOl 5.2 22 5 
Phenols 4 42 2.6 - - 5 
Ammonia-N 0.11 co.01 0.05 m-m --- 0.05 
Suspended Solids 29 3 12.5 -- --- _-- 
Sulfate 29 9 16.6 --- - _I_ 
Total Hardness 108 58 78 --- -- __-_ 
BOD 2.0 0.9 1.5 - m-e --_ 

PH g -- _-_ 6.0 - 9.0 

a Data from the “Quality Monitor”, the Ohio River Valley Water Sanitation Commission 
at Paducah MP6 Sample Station from October 1988 through September 1989. 

b EPA “Quality Criteria for Water 1986” 
c Four-day average concentration not to be exceeded more than once every three 

years on the average. 
d One-hour average concentration not to be exceeded more than once every three 

years on the average. 
e Commonwealth of Kentucky, Warmwater Aquatic Life Criteria, 401 KAR 5:031, 

Surface Water Standards 
f Values calculated for 78 mg/l hardness. 
g TVA data taken at the Shawnee intake, Ohio River Mile 945, May 31, 1990 
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Water quality data from the monitoring wells indicated that there are 

some groundwater impacts associated with the groundwater being in 

contact with the waste disposal areas for coal combustion wastes. 

“Sampling of LBC showed that the creek is intercepting seepage from 

the waste disposal areas, but no metals appeared in high 

concentrations. Monitoring wells within the WKWMA wildlife 

management area across LBC from the waste disposal areas did not 

show elevated concentrations of coal ash constituents indicating that 

the creek may be an hydraulic boundary between these two areas.” 

The assessment states that, “The extent of groundwater impacts 

appear to be limited to the immediate vicinity of the waste disposal 

areas. Sampling of private wells surrounding the site showed no 

evidence of being impacted.” (14) 

3.4 m(l5) 

3.4.1 &&t&g 

Aquatic environments in the vicinity of the Shawnee site include the 

Ohio River, Bayou Creek, Little Bayou Creek, swamps near lower 

Bayou Creek, and Metropolis Lake. Metropolis Lake is located east of 

the power plant site and is part of the Kentucky Heritage Program. The 

Ohio River is regulated by small dams which function primarily during 

low-water conditions. Water depth varies considerably as a result of 

large influxes of water from the large drainage area, limiting 

development of good shoreline habitat. The phytoplankton community 

in the Ohio River is frequently limited by high river flows and turbid 

water. Typical seasonal progression from diatoms to green algae to 

blue-green algae was observed in 1978 TVA studies. 

Benthic macroinvertebrates do not extensively colonize areas in the 

Ohio River dominated by deep sand. Cobble and gravel areas, as well 

as sandy areas closest to shore, are more productive. Qualitative TVA 
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surveys during 1980 indicated that a substantial mussel population 

exists upstream from the plant and near the steam plant discharge 

channel for an undetermined distance downstream. TVA rotenone 

surveys in the mainstream Ohio River above (Ohio River Mile (ORM) 

930.8) and below (ORM 962.6) Shawnee (ORM 946) identified 37 fish 

species representing 14 families. 

Little Bayou and Bayou Creeks are lowland streams of first and second 

order, respectively, which combine and flow into the Ohio River at mile 

948. Except for localized areas, both creeks have riffle-pool-run 

development with undercut banks and overhanging limbs. 

Studies conducted by Battelle Laboratories in 1979 and by TVA in 

1980 show both creeks support a relatively large number of 

macroinvertebrate and fish species with many of these represented by 

large populations. A diverse fish fauna comprised of forage and sport 

fishes characteristic of lowland streams inhabits both creeks, and there 

is evidence of bank fishing in the lower portion of Bayou Creek. Both 

creeks and the swamp areas provide suitable spawning and/or nursery 

areas for many species of fish, including longear sunfish, bluegill, 

green sunfish, bass, and several minnows and darters. 

3.4.2 Terrestrial 

Principal upland plant communities of the Shawnee Reservation 

include row crop fields, old fields, and bottomland and upland 

hardwood forests. These plant communities are not present on the 

proposed site for the GSA. 

3.4.3 mandd Soecis 

3.4.3.1 && 

Commercial and TVA-commissioned sampling within six miles of the 

Shawnee Steam Plant between June and August 1980 produced 
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specimens of 28 fresh-water mussel species, including the pink 

mucket pearly mussel (Lamasilis) and the orange-footed 

pearly mussel (fVethob6sus COOD~), both listed as endangered 

by the U.S. Fish and Wildlife Service (USFWS). These species were 

found in a mussel bed one mile upstream from the l-24 bridge (six 

miles upstream from the Shawnee Steam Plant), and there is a 

possiblity they occur in the vicinity of the Shawnee site. No 

specimens of the tuberculed-blossom pearly mussel (Q&b&na 

w&f&& were found. Additionally, the fat pocketbook 

s) has been identified by the USFWS as being 

present, but endangered, in the Ohio River. (16) 

Recent discussions between representatives of the Kentucky Nature 

Preserves Commission and DOE identified’four rare or threatened 

species of fish present in Metropolis Lake: chain pickerel (rare), 

cyprus minnow (threatened), spotted sunfish (threatened), and the 

taillight shiner (threatened). (17) 

3.4.3.2 M 

No Federal- or State-listed terrestrial threatened or endangered 

species or species proposed for listing are known to have been 

found at the site of the proposed AFBC add-on unit. Several listed 

species, however, are known to have been found in the adjacent 

WKSWMA. These include the Federal-listed endangered peregrine 

falcon (E&o oereorlnu6); the State-listed endangered Bell’s vireo 

[Virea; the State-listed threatened hooded merganser 

vcucullatus); and the downy cottonwood (eooulus 

m. Several species of undetermined status, including the 

great blue heron v), great egret (m albus), 

and fish crow vassifraaus), are also in the area. 
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3.5 Socioeconomic 

In 1980, Paducah’s population was approximately 29,000 while 

McCracken County had a population of approximately 61,000. Because 

of the GSA projects size, no employees are expected to relocate in the 

Paducah area to work on the project. 

3.6 AestheticlCultural 

3.6.1 Archaealoaical 

A cultural resource survey was conducted at Shawnee in 1980 at the 

site of the proposed 200-MW AFBC plant. (“Archaeological Survey 

and Evaluation for the Shawnee 200-MW AFBC Plant, McCracken 

County, Kentucky”, by Brian M. Butler, et. al., 1981. On file, TVA’s 

Cultural Resources Program.) Four potentially significant prehistoric 

sites were noted. The proposed GSA site was evaluated for cultural 

resources in 1984 for a proposed AFBC add-on. It was determined that 

prior disturbance had altered this site to such an extent that cultural 

resource field surveys were not warranted. If any archaeological 

material is encountered during construction, work will cease until a 

field evaluation has been conducted by TVA’s Cultural Resource 

Program. (18) 

3.6.2 Histon’cal 

The Cuftural Resources Program determined in 1984 that a structure 

demolition in the late 1940’s and terrain alterations in the 1960’s 

preclude the possibility of adverse project impact to any significant 

historical resource on this site. 

3.6.3 Native American Resources 

No Native American groups have cultural ties to the area. There are no 

known descendants of historic or prehistoric Native American groups 

that may have resided in the area, and no prehistoric or historic Native 

American cuftural or sacred sites are present. 
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3.6.4 &&z or Vi- 

The proposed GSA site will be totally contained within the Shawnee 

Steam Plant boundary and will be of such dimensions so as not to 

affect any offsite scenic or visual resource. 

3.7 Enerav 

The material resources used in this project are expected to be essentially 

the same as those used for the existing SDIESP system. Refer to 

Section 2.1.4.3, “Project Source Terms”. 
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4.0 CONSEQUENCES OF THE PROJECT 

4.1 Atmasahen’c 

4.1.1 Canventianal 

The primary objective for the installation of the GSA system at the 

TVA’s Scrubber Test Facility is to demonstrate its ability to 

effectively remove sulfur dioxide (S0.J from unconditioned flue 

gas. Raw flue gas will be provided to the STF from Shawnee’s 

unit 9 which has been configured to divert 10 percent its total flue 

ges output to the STF for the purpose of testing experimental 

scrubber technologies. The GSA unit will be operated in lieu of 

TVA’s existing spray dryer scrubber. GSA operation should not 

result in an increase in stack emissions of SO,, NOX, or 

particulates since: 

o GSA’s SO, removal efficiency (>91%) is expected 

to equal or exceed that of the existing spray dryer 

scrubber (90%) 

o Neither unit is designed to mitigate NOx emissions 

o Particulate emissions at the STF are controlled by an 

electrostatic precipitator (z-98% efficient) downstream 

of the scrubber units 

Table 4-1 compares the composition of the unconditioned flue 

gas from unit 9 at the STF inlet and the anticipated composition 

as it exits the STF stack when the GSA unit L in operation. 
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Table 4-l 
Comparison of Flue Gas Composition from TVA’s Shawnee 

Unit 9 with the Anticipated Composition of GSA 
Conditioned Flue Gas as it Exits the STF Stack 

NOx 

Ash 

Unconditioned Flue 
Gas form Shawnee 
Unit 9 at STF Inlet’ 

382 Ib/hr 

60 Ib/hr 

219 Ib/hr 

GSA Conditioned 
Flue Gas as it 

Exits STF Stack 

33 Ib/hr (z-91 % Removal) 

60 Ib/hr (No Change) 

3.85 Ibihr Particulate (>98% Removal) 

l 2.84 Percent Sulfur Coal and 20,000 scfm 
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. . . 4.1.2 Qther Potential 

Only minor air quality impacts of a temporary nature are expected 

during the installation of the GSA unit at the STF. These impacts 

will be due to fugitive dust emissions and exhausts from 

construction equipment used during construction. 

Land impacts will be insignificant since no additional lands outside 

the TVA Shawnee Steam Plant boundaries will be required for the 

GSA unit and the unit is to be constructed on previously impacted 

land between an existing spray dryer building and an electrostatic 

predpitator located at the STF. 

4.3 Water 

The solid waste by-product resulting from the operation of the GSA 

unit is expected to have the same composition as the spray dryer 

waste by-product. In keeping with the existing practices, these 

non-recycled solids will be diluted with water to generate a slurry 

containing approximately 10 percent solids before being pumped 

to an existing ash pond for ultimate disposal. Changes in ash pond 

effluents as a result of the operation of the GSA are not expected. 

No adverse ecological impacts to either terrestrial or aquatic 

environments are expected from the GSA project. The GSA unit 

will be constructed on previously disturbed land located beyond the 

500-year flood plain of the Ohio River. Effluent from its operation 

will constitute less than 0.001% of the total Shawnee Steam Plant 

waste water balance discharged to the Ohio River. Although 

wetlands are present within the broader confines of the Shawnee 

Steam Plant, the GSA unit will not be installed by nor will it 

discharge to any wetland or lake. 
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4.5 Sacioeconamic 

Because of the GSA project’s size, no employees are expected to 

relocate in the Paducah area to work on the project. Labor for the 

installation will be drawn from the local labor post and its size 

should not exceed 12 workers. 

4.6 Aesthetic 

No impacts are expected. See Section 3.6 for complete 

discussion. 

4.7 Material 

Unpon completion of a one-year testing period, the GSA is 

scheduled to be disconnected. Equipment and materials 

associated with the project will be utilized in other projects at the 

site wherever possible. (Note: Refer to Section 2.1.4.3.1.3 for 

primary material requirements for the GSA process.) 

4.6 v 

A minor increase in traffic volume offsite is expected during the 

construction period, primarily due to construction material 

deliveries and commuting workers. The increase in traffic is within 

the capacity of the local road network, and no reduction in the level 

of service being provided is anticipated. 

4.9 lmoact 

The majority of the potential additional environmental 

consequences resulting from the installation, operation and testing 

of the GSA can be categorized as insignificant because TVA’s 

existing SD/ESP and AirPol’s GSA process are essentially 

identical and the GSA is to replace the SDIESP. However, two 

potential positive environmental impacts are identifiable: (1) the 

GSA may consume less lime ,than the existing system; (2) and 

may, therefore, generate less solid waste by-product. Table 4-2 
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summarires the potential environmental effects and the required 

permit modifications necessary for the installation of the GSA unit at 

the TSF. Refer to Appendix A, “TVA’s Environmental Decision 

Record”, for the GSA scrubber installation at the Shawnee Steam 

Plant. 

. 
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Table 4-2 
SUMMARY OF POTENTIAL ENVIRONMENTAL EFFECTS 

AND REQUIRED PERMIT MODIFICATIONS FOR THE GSA 

WASTE STREAM GENERATION OR ALTERATION 

Changes in Site Land-Use 
Compatible with Adjacent Land Uses I I I I I m ! ! ! I 

Groundwater 
Surface Water 
Flwdalains 
Wetlands 
Prime Farmland 
Unique Natural Features 
Veoetation and Wildlife 
Threatened or Endangered Species 
Visual 

Source: Tennessee Valley Authority Environmental Decision Record (EDR) for 
AirPol’s Gas Suspension Absorption (GSA) Process 
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5.0 REGULATORY COMPLIANCE 

This section describes the current permits and regulations governing 

plant operation. This section also addresses modifications to existing 

permits. 

5.1 &&t&s and Permit 

NA will be the host site for the demonstration of the GSA project. The 

GSA unit is to be installed within the STF area at TVA’s Shawnee Steam 

Plant. NA’s unit 9 boiler is configured to supply either medium-to-high 

sulfur or high-sulfur flue gas to the STF. NA currently has, on file all the 

necessary permits for both the STF and the steam plant. Applicable 

sections of TVA’s pennits for air emissions, waste water discharges, and 

waste water permit modifications are included in Appendix B. 

The Division for Air Quality of the Kentucky Natural Resources and 

Environmental Protection Cabinet has issued a permit to NA for 

operation of units l-10 at Shawnee with the following limits for each unit: 

1,617 mmBtulhr maximum heat input; particulate emissibns shall not 

exceed 0.11 IWmmBtu; and visible emissions shall not exceed 20% 

opacity. In addition, SO, emissions from units 1-8 and 10 are limited to 

1.2 Ibs/mmBtu. Unit 9 has been given a variance on the SO, emissions 

and is limited to 8.0 Ibs/mmBtu while supplying flue gas for use in any 

experimental SO, removal system (see Appendix B). Kentucky requires 

NA to monitor opacity and SO, emmisions for all units and to issue 

quarterly reports. 

Non-recycled solids from the STF are diluted and pumped to an existing 

180-acre ash pond. The ash pond effluent is then discharged to the 

steam plant’s condenser cooling water (CCW) discharge channel which, 

in turn, discharges to the Ohio River. The Division of Water of the 
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Kentucky Natural Resources and Environmental Cabinet has issued 

NPDES Permit No. KY000421 9 to NA authorizing discharges from the 

Shawnee Steam Plant to the receiving waters of the Ohio River. 

. . 
5.2 AoUpated Permit 

Existing permits address the environmental parameters associated with 

testing experimental scrubber technologies at the STF. No modifications 

to the existing permits will be required beyond letters of notification to the 

State of Kentucky of TVA’s intent to test the GSA technology (see 

Appendix A). 

5.3 Otherred Permits 

Construction permits for the installation of the GSA unit will be obtained 

from State and local authorities. 

5.4 FlaadalainMletlands 

Flood insurance Rate Maps (FIRM) provided by the Federal Emergency 

Management Agency (FEMA) for McCracken County, Kentuckyjndicate 

that the GSA plant site and disposal areas are located outside the limits 

of the loo-year and 500-year floodplains (see Appendix C). The 

elevation of the GSA site is 347. Table 5-l lists the pertinent flood 

elevation information for the portion of the Ohio River which flows along 

TVA’s Shawnee Steam Plant. (17) 

No wetlands are present on the proposed GSA site. However, wetlands 

are present within the broader confines of the Shawnee Steam Plant 

bounderies. Appendix C contains the applicable FIRM; National 

Wetlands Inventory; maps for the GSA site; and the Joppa, 

Illinois-Kentucky quadrangle map. 
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Table Cl 
100.YEAR AND 500-YEAR FLOOD ELEVATIONS 

AT TVA’S SHAWNEE STEAM PLANT SITE 

OHIO RIVER FLOOD ELEVATIONS 
MILE loo-YEAR 500-YEAR 

945 334.6 338.5 

946 334.3 338.2 

947 334.0 337.8 
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6.0 LIST OF PREPARERS AND PROFESSIONAL 
QUALIFICATIONS 

This EIV was principally compiled by Bruce A. Gold with input from 

environmental experts connected with TVA’s Environmental Network. 

Power Grpua 

Mr. Gold has been with NA’s Research & Development staff since 

1978 and provides environmental support to R&D projects dealing with 

waste-to-energy and biomass utilization. He has recently been 

assigned to address environmental issues associated with the NA 

Scrubber Test Facility. 

Norris A. Nielsen, specialist: Meteorology & Climatology 

J. Bennett Graham, specialist: Archeologist 

John J. Jenkinson, specialist: Aquatic Ecology 

Bill.Redmond: NA Natural Heritage Program Manager 

Roger Thomas, specialist: Water Quality & Environmental Regulations 
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Division for At Quality 

PERMIT 

TENNESSEE VALLEY AUTHORITY 
201 Summer Place Building 
Knoxville, Tennessee 37902 

RE: Shawnee Plant, Paducah, Kentucky 

- 

ru~mmpw~ppliu~rrh*hmdnnmm~lo~mmp*~~~aoffic~on March 31,1967 . ttm Natural 
*Mlrca and Envbmlmwul PmucnmnUbin8t~tkb~mltfw~ operation of the equipment 
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,.;;; ,.., :~ 3. Visible emissions shall not exceed 

20% opacity. 

11 (-1 

12 t-1 

.13 i-1 
..; ‘.j, ‘,, 
., ‘7:: 

Coal Randling 

Limestone Handling 

Fly Ash Handling System 
(Slurry Tower) 

12,264,OOO tons& maximum 

17,500 tons&r maximum 

1.125 tons/hr and 1,095,OOO tons/yr, 
total maximum operating rates. 

2. Particulate emissions shall not 
exceed 5.69 Ibs/hr and 24.9 tons&r. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

COUNTY: . McCracken 
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cmtam+d hcct!n am rloWed. Al) fighu of in- by the ceprWnt4tWa Of the Otw~n (Of &AC Qurllty l e rtrcrued. 
for sattsfactoly conformance ~4th a~nv~uaby ~n~ula~onr must b+ borne by thy permRWc. 
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Point of Emission 

14 (14) 

15 (15) 

40 t-1 
. . 

GBNERALCONDlTIONS: 

Waste Silo 

Au 15 198s 
-. 

Affected Facility 

Lime Silo 

Conditions 

1.0.969 tons/hr and 6,664 tons& 
maximum processing rates. 

2. Particutate emissions shall not 
exceed 2.40 lbs/hr and 10.5 tons&r. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

1.1.63 tonslhr and 14,279 tons&r 
maximum processing rates. 

2. Particulate emissions shall not 
exceed 3.29 Ibs/hr and 14.4 tons/yr. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

Five Degreasers 

1~. The permittee shall maintain and make available for inspection by personnel from the 
Kentucky Division for Air Quality all production records necessary to assure that the allowable 
emission snd production rates will not be exceeded. 

2. In no way does this permit relieve the permittee from compliance with all applicable emission 
and eir quality standards. 

3. AR control devices shall be properly maintained, kept in good operating condition, and used in 
conjunction with their associated processes at all times. 

4. Mslfunction end shut down of air pollution control equipment shsll be promptly reported to the 
Division in accordance with Regulation 401 KAR 50:055, Section 1. 

5. In no way does thim permit relieve the permittee from the responsibility of controuing 
” emissions at ‘all times in accordance with Kentucky Division for Air Quality Regulation 401 

KAR 63:010, Fugitive emissions. 

6. ‘Opacity and sulfur dioxide emissions from the coal-fired indirect heat exchangers shall be 
monitored and reported in accordance with Regulation 401 KAR 61:005, Sect!,n 3 and/or 
61:0X, Section 6. 

Sulfur dioxide emissions from Units l-9 and Unit 9 or 10, whichever is not supplying Due gases 
to any experimental scrubber, shall not exceed 1.2 lbs/mmBTU. 

PRW 
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8. Sulfur dioxide emissions from Unit 9 or 10 shall not exceed 8.0 lbs/mmBTU during those 
periods when the affected facility is being operated for the purpose of generating high sulfur 
dioxfde content flue gases for use in any experimental sulfur dioxide removal system. 

9. The following conditions apply to either unit 9 or 10, whichever one is supplying flue gas to the 
experimental sulfur dioxide scrubber facilities: 
a. Whenever the sulfur dioxide scrubbing facilities will be inoperative due to a scheduled 

shutdown which will exceed 10 da the permittee shsll revert to low-sulfur coal and 
achieve complianoe with 1.2 lb/10 P BTU emission limit within 5 generating unit operating 
days after termination of scrubbing activities. 

b. Whenever the sulfur dioxide scrubber facilities will be inoperative due to a non-scheduled 
shutdown projected to exceed 10 days the permittee shall revert to low-sulfur coal and 
achieve oompliance with the 1.2 lb/l06 BTU within 5 generating unit operating days after 

.~~.~ suoh determination but not more than 10 generating unit operating days after such 
termination of sorubbing activities. 

c. When the sulfur dioxide scrubbing facilities are scheduled to begin operation following a 
period of the generating unit burning low-sulfur coal, high-&fur coal may bs added to the 
bunker 3 generating unit operating days before the scrubbing facilities are to begin 
operation. .- 

AR particulate emission limitations specified herein shall be as messured by Reference Method 
5,40 CPR 60, Appendix A, or such other methods 8s approved by the Division and EPA. 

AR sulk dioxide emission limitations specified herein shall be as measured by Reference 
-. Method 6,40 CPR 60, Appendix A. 

Sulfur dioxide scrubbing facilities and scrubbing facilities as specified herein shall mean -wet 
and/or dry scrubbing facilitks. 

On or before November 11, 1987, the permittee shall provide the Division with a source 
operating permit application in accordance with Section 5 of Regulation 401 KAR 63:021 or a 
written demonstration that the aforementioned regulation does not apply. 

3 3 
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Kentucky Department for &wironmental Protection 

Division .for Air Quality 
AUG I! 

PERMIT 

TENNESSEE VALLEY AUTHORITY 
201 Summer Place Building 
Knoxville, Tennessee 37902 

RE: Shawnee Power Plant 

hnwmm)nur~P~lgn~~~~ro~(om~r~tknottluw Octobir 26,1987 . the NalJraI 
llMWCn~ndEnnmnmenulhotrmon~~-~naprrnntwnu construction 01 tlw l gw*m.nt 
SpadId here,” In wcordanc. wnn the phs. spmllurcnr. and Other mntbrmatton ulbrnrn.d wnn you l ppb”110”. Thn pwmn k.I 
bwnwwdUndutha prcuuoa 0‘ ens chaptm 224.033 .nd mgpu~wm prwdgamd P”nuan1 tk.cefP an* I, Wb,.ct 10 alI cP”dnlon* 
Md opatmg mrtlaonr Lonyd hwmn Nsuanu of ma PunIll don lwl men the wrnlmn from in* mwblb*y Pi *bUmmg 
yothupamlw. bcm?w$.or.ppmu.bnquwd by*r~blmuwPr odmr Rate. bdcra1. l d loul l gwcm. 

Pow? OP EMssIow 

16 (16) 

AHEk3ED yAO”W 

APBC demonstration 
electric utility steam 
generating unit 

cormmotds 

1.1,579 mmBTU/hr maximum heat inpu 
2. Particulate emissions shall not 

exceed 0.03 lb/mmBTU and 207 
tons/yr. 

3. Sulfur dioxide emissions shall not 
exceed 1.2 lbs/mmBTU and 6,743 
tons/y-r. 

4. Nitrogen oxide emissions shall not 
exceed 0.6 lb/mmBTU and 4,150 
ton9fyr. 

5. Carbon monoxide emissions shall not 
exceed 0.4 lb/mmBTU and 2,766 
tondyr. 

6. Visible emissions shall not exceed 
20% opacity. 

7. ?hximUm coal burned shall not excee 
678,000 tons/p. 

NO dwudon fmm the pims and spdfhmoas wbmmcd Wk your appl~~~~n 01 Ihe condowms swctfmd herein n pecrmm&. mlCII 
a,,N,o,md “3 ~itlng by tM Olmlon ior &r O”.u,dy. ThtS Wmn Sh.11 b.CW”C null and rold l t l “y l”“r the lc”“, and COnd,l,On, 
ca,u,wd ,“,.“I l . vdared. A,, ,,gi”, 0, I)ISWCNW byth9 WW”e”UW@S of the Ol~lU0t3 iW AI Oualfly NC mcmd. R.,,,O”,,b,,,,y 
,o,uw+.cr~y confom’mnc.,.,tth .,I A” Oualtiy Rcp”lWMS “t”= k. b0”1. by th. Pr”U=t.. 

F’ERMITNUMBER: C-88-040 ~swdthis 4th tiyof Clay 19 88 

FILE NUMBER: 

REGION: 

COUNTY: 

SIC CODE: 

072-2460-0006 

Paducah/Cairo 

McCracken 

4911 
I ‘ 
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&Ii; 15 I;& 

Point of Emission. Affected Facility Conditions 
-. 

17 c-1 

18 (16) 

19 (19) 

20 (20) 

21 (21)’ 

22 (22) 

. . 

Coal crusher/dryer system 

Coal transfer point and 
station 

APBC coal bunker exhaust 

Central vacuum cleaning 
system building exhaust 

1.700 tons/hr and 678,000 tons&r 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.123 Ib/hr and 0.539 ton&r. 

3. Visible emissions shdl not equal 
or exceed 20% opacity. 

Limestone unloader l.l,SOO tons/hr and 300,000 tons/yr 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.144 Ibfhr and 0.63 ton&r. 

3. Visible emissions shsll not exceed 10% 
opacity. 

Limestone stockout 
conveyor 

1.90 to&u and 678,000 tons&r 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.031 gr/dscf. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

1.700 tons/hr and 678,000 tons&r 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.457 Ib/hr and 2.0 tons&r. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

1.700 tons/hr and 678,000 tons& 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.519 lb/hr and 2.27 tons/yr. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

1. 1;SOO tons/hr and 300,000 
maximum operating rates. 

tons/yr 

2. Particulate emissions shall not 
exceed 0.45 lblhr and 1.97 tons/F. 

3. Visible emissions shsll not exceed 10% 
opacity. 
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Point of Emission 

23 (23) 

24 (24) 

25 (25) 

26 (26) 

27 (27) 

29 (29) 

30 (30) 

Affected Facility 

Limestone stockpile 

Limestone reclaim 
conveyor 

Limestone conditioner 
building 

Limestone recycle 
conveyor 

Limestone product 
conveyor and bunker 
exhaust 

i!!iT 1 j ;$@3 

Conditions 

1.1.500 tons/hr and 300,000 tons/yr 
maximum operating rates. 

2. Particulate emissions shag not 
exceed 0.84 lb/hr and 3.68 tons&. 

3. Visible emissions shall not exceed 
10% opacity. 

1.400 tons/hr and 300,000 tons/yr 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.056 Ib/hr and 0.25 ton&r. 

3. Visible emissions shall not exceed 
10% opacity. 

1.400 tons/hr and 300,000 tons/p 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 1.84 lbs/hr and 8.06 tons/p. 

3. Viiible emissions shall not exceed 
7% opacity. 

1.200 tons/hr and, 225,000 tons&r 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.214.Ib/hr and 0.937 ton&r. 

3. Visible emissions shall not exceed 
7% opacity. . . 

1.200 tons/hr and 300,000 tons&r 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 1.27 Ibs/hr and 5.56 ton.s/yr. 

3. Viiible emissions shall not exceed 
7% opacity. 

Five mechanical collectors 1.18 to&u and 88,500 tons&r 
surge bins maximum operating rates, each. 

2. Particulate emissions shall not 
exceed 0.926 Ib/hr and 4.06 
tons/yr, total. 

Two fly ash transfer 
silos 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

1.100 tons/hr and 673,000 tons& 
totsl maximu.m operating rates. 

2. Particulate emissions shall not 
exceed 1.89 lbslhr and 8.29 
tons/p, total. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 
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Point of Emission Affected Facility 

32 (32) 

33 (32a) . 

34 (34) 

35 (35) 

36 (36) 

Two fly ash disposal 
Silos 

Two fly ash disposal silos 
unloading (conditioned) 

Ply ash disposal silo 
unloading (dry) 

AFBC spent bed material 
disposal silo 

46 F 5 1989 
Conditions 

1.100 tons/hr and 673,000 tons&r 
total maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.701 lb/hr and 3.07 
tons&r, total. 

-_ 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

1.480 tons/hr, each, and 774,000 tons&r, 
total, maximum operating rates. 

2. Particulate emissions shall not 
exceed 1.89 lbs/hr and 6.14 
tons&r, total. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

1.300 tons/Iv and 673,000 tons&r 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.021 Ib/hr and 0.092 ton&. 

3. Visible emissions shsll not equal 
or exceed 20% opacity. 

1.30 tons/hr and 122,000 tons& 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.54 lb/hr and 2.37 tons/p. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

AFBC fly ash char 
disposEd silo 

1.45 tons/hr and 260,000 tons/p 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.617 Ib/hr and 2.70 tons&r. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

APBC fly ash char 
and spent bed material 

1.690 tons/hr and 382,000 tons&r 
maximum operating rates. 

sib9 unloading 2. Particulate emissions shall not 
(conditioned) exceed 2.16 lbs/hr and 9.46 tons&r. 

3.Visible emissions shall not equal 
or exceed 20% opacity. 
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38 (33,37j 

39 (38) 
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Affected Facility 

AFBC spent bed 
material unloading 
(dry) 

Fly ash, fly ash-char, 
and spent bed material 
hauling 

Waste stockpile 

Conditions -_ 

1.200 tons/hr and 106,000 tons/yr 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 0.0008 lb/hr and 0.0035 
ton&r. 

3. Visible emissions shall not equal 
or exceed 20% opacity. 

1.775 tonshr and 1,158,OOO tons&r 
maximum operating rates. 

2. Particulate emissions shall not 
exceed 2.4 Ibs/hr and 7.8 
tons&r. 

1. Particulate emissions shall not 
exceed 0.228 lb/hr and 1.0 ton/yr. 

2. Viiible emissions shall not equal 
or exceed 20% opacity. 

9 

0 

.zp$:- ,_ r,L”‘~” The owner and/or operator of the affected facilities specified on this permit shsll furnish to 
” - the Division for Air Quality the following: 

a) Written notification, postmarked within 15 days, of the date construction commenced. 
(See Condition 2) 

b) Written notification of the actual date of start-up and the date of achieving the 
maximum production rate of each of the affected facilities listed on thii permit. This 
notification must be postmarked within 15 days after each of the above mentioned 
events. (See Condition 3) 

cl Within 15 days after demonstration of compliance, an application for a permits to 
operate. (See Condition 3) 

2. Unless construction is commenced on or before eighteen months from the date of this permit 
or if construction is commenced and then stopped for any consecutive period of six months or 
more, then thii construction permit shall be null and void. 
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3. 

.4. 

5. 

6, 

7. 

6. 

9. 

10. 

11. 

a) 

b) 

cl 

PERMrr - Contiaued A@ t s tim 

This construction permit shall sllow time for the initial start-up, operation and- 
performance testing of the affected facilities listed herein. However, within 60 days 
after achieving the maximum production rate at which the affected facilities will be 
operated, but not later than 160 days after initial start-up of such facilities, the owner 
or operator shall conduct particulate, sulfur dioxide, nitrogen oxide, and carbon 
monoxide performanca tests on the AFBC demonstration unit, emission point 16(16), and 
particulate performance tests on the coal crusher/dryer system, emission point 17(-l, and 
the remaining processes as required by 401 KAR 59:005, Section 2, and furnish the 
Division a written report of the results of such performance tests. 
Unless notification and justification to the contrary are received by this Division, the 
date of achieving the maximum production rate at which the affected facilities will be 
operated shall be deemed to be 30 days after initial start-up. 
At least 30 days prior to the date of the required performance test(s), the permittee 
shall complete and return a Compliance Test Protocol (Form DEP6027). The Protocol 
form shall k utilized by the Division to determine if a pretest meeting is required. The 
Division shaR be notified of the actual test date at least 10 days prior to the tests. 

Operation of an’affected facility is considered to have commenced at any time air pollutants 
are generated and emitted to the atmosphere by that affected facility. 

AR air poIlution control equipment and all air pollution control measures proposed by the 
application in response to which thii permit is issued shall be in place and operational at any’ 
time an affected facility is operated. 

Those effected facilities specified herein whose continued compliance has been demonstrated 
to the Division~s satisfaction are hereby authorized by thii permit to operate for 90 calendar 
days following such compliance demonstration or for such additional period as may be 
authorised by 401 KAR 50~035, Section l(Z)(c). Authorization for operation provided by 401 
KAR 50:035, Section 1(2)(c), shall expire thirty (30) days after the date notification is made to 
the source by the Department that an operating permit fee balance is due or immediately upon 
notification to the source by the Department that the source operating permit is denied. 

Those affected facilities specified herein for which compliance has not been demonstrated 
during the time period specified by General Condition 3 shall not be operated unless authoriaed 
in writing by the Director. 

The permittee shall maintain and make available for inspection by this Division all production 
records necessary to assure that the allowable annual production rates will not be exceeded. 

In no way does thii permit relieve the permittee from compliance with all applicable emission 
and air quality standards. 

An operating permit cannot be issued for the affected facilities listed on this permit unless the 
remainder of the source’s affected facilities are either in compliance, shut down, or on an 
approved compliance schedule. 

The particulate emission limitation specified herein for the AFBC electric utility steam 
generating unit shaR be as measured by 40 CFR 60 Appendix A, Reference Method 5 or such 
other methods as approved by the Division and EPA. 

hvl6.f 7, 



12. The sulfur dioxide, nitrogen oxide, and carbon monoxide emission limitations specified herein 
for the AFBC electric utility steam generating unit shall be as measured by 40 CFR 60, 
Appenidx A, Reference Metho& 6, 7, and 10, respectively. 

13. Particulate emission limitations specified herein for the process operations shall be as measured 
by Kentucky Reference Method 50. 

14. Visible emissions limitations specified herein shall be as measured by 40 CFR 60, Appendix A, 
Reference Methods 9 or 22, or Kentucky Method lSO(F-11, as required by the provisions of the 
applicable regulation. 

15. Fugitive emission from the haul roads shall be controlled in accordance with Regulation 401 
KAR 63:OlO. . 

16. Particulate, sulk dioxide, and nitrogen oxide emissions from the AFBC indirect heat 
exchanger shall ba monitored and reported in accordance with Regulation 401 KAR 59:016, 
Sections 7 and 8. 

17. 

19. 

19. 

20. 

21. 

The AFBC demonstration unit and Unit 10 shall not be operated simultaneously. 

cOt&WCtion Permit, C-86-248, issued December 23,1986, is hereby null and void 
. . 

,. 

f- 

Sulfur dioxide emissions shall ba reduced by 70% when emissions are less than 0.6 Ib/mmBTU 
and 90% when emissions are equal to or greater than 0.6 lb/mmBTU. 

The opacity of lntermittent fugitive emissions from any affected facility subject to Regulation 
401 KAR 59~010 shall be less than 20% as measured by Kentucky Method lSO(F-1) and shall no1 
remain visible beyond the property line of the permittee. 

The opacity of continuous fugitive emissions from any affected facility subject to Regulatior 
401 KAR 59~010 shall be leas than 20% ss measured by Reference Method 9, 40 CPR 60: 
Appendix A, and shall not remain visible beyond the property line of the permittee. 
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Kentucky Natural Resources and Environm&tal Protection Cabinet 
Daoartmcnt for Environmental Protection AUG 15 1985 

Divisioa for Air Quality _. 

PERMIT 

TENNESSEE VALLEY AUTHORITY 
201 Summer Place Building 
Knoxvilla, Tennessee 37902 

RE: Shawnee Power Plant 

hununtt.your~p~iationrrh;hw~~~rmmdUI~~~~thnoNic~on December 1.1987 . the Natural 

Ilaourmand En-Ml Fawcbonc4bin4tiuuesthopitfor~ construction of the equipment 

~~~~wdanca wth the plam specifiiW and otfw informamn submated ~8th your l pplicatmn. This psrmR has 
pfwidaa of KRS Chapter 324.033 and mgufatinns pmmulgmd pumaant thereto and IS sublect to all mndltoons 

and apsmhg IbnNMom conulmd hamin. - of his pwmrt doss not rdmw tha pemntt” from the rnpowbrlity of obumtng 
~nyotkn~rmia.liunvror~ppmv~hr~umdbytks~~n~ndlor~ruU.f~u~,mdloul~g.nnn. 

PINT OF EMKSION . . Aff ECTED FAClUlV CONDITIONS 

40 (41-46) Coal Stacker/Reclaimer Maximum operating rates shall 
not exceed 1,400 tons/hr and 
12,200,000 tolwyr. 

NQ dcriatfm from the plans and specificruons wbmlned w 
l ucbprszrd in wrotlng by the Dwvon for et Qrubly. Tha 
conyed h.,ein a.. wollted. MI, 
for ytufaatny conformanc*weh l 7 

hU of tn~p.‘W” by the 
Au QuaMy Regukwns 

sprctfled herein 6% pennned. ““(err 
any tltVM Ihe terms and conditoonl 
QUdlty aCC Wurvcd. R~lpon~~b$li~y 

PERMIT NUMBER: C-68-017 
FILE NUMBER: 072-2460-0006 

REGION: PaducahjCairo 
COUNTY: ‘. McCracken 

SIC CODE: 4911 

ggq4d~ >” 

/ 
ao9er 0. Mec4”“. o*ector 

Division for Ait Quality 

DEP7001 (2-87) Fag*- 1 of3Pages 
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PERMIT - Continued 
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AL 1 j ji& 
_ 

1. 

2. 

3. 

4. 

5. 

6. 

The owner and/or operator of the affected facilities specified on this permit shall furnish to 
t$ Division for Air Quality the following: 

Written notification, postmarked within 15 days, of the date construction commenced. 
(See Condition 2) 

b) Written notification of the actual date of start-up and the date of achieving the 
maximum production rate of each of the affected facilities listed.on this permit. This 
notification must be postmarked within 15 days after each of the above mentioned 
events. (See Condition 3) 

cl Withii 15 days after demonstration of compliance, an application for a permit to 
cparate. (see Condition 3) 

Unless construction is commenced on or before eighteen months from the date of this permit 
or if construction is commenced and then stopped for any consecutive period of six months or 
more, then this construction permit shall be null and void. 

a) This construction permit shall allow time for the initial start-up, operation and 
compliance demonstration of the affected facilities listed herein. However, within 60 
days after achieving the maximum production rate at which the affected facilities will 
be operated, but not later than 180 days after initial start-up of such facilities, the 
owner or operator shall demonstrate compliance to a duly authorized representative of 
the Division. 

b) Unless notification and justification to the contrary are received by this Division, the 
date of achieving the msximum production rate at which the affected facilities will be 
operated shall be deemed to be 30 days after initial start-up. 

Operation of an affected facility is considered to have commenced at any time air iollutants 
are generated and emitted to the atmosphere by that hffected facility. 

AR air pollution control equipment and all air pollution control measures proposed by the 
application in response to which this permit is issued shall be in place and operational at. any 
time an affected facility is operated. 

Those affected facilities specified herein whose continued compliance has been demonstrated 
to the Division’s satisfaction are hereby authorized by this permit to operate for 90 calendar 
days following such compliance demonstration or for such additional period as may be 
authorized by 401 KAR 50:035, Section 1(2)(c). Authorisation for operation provided by 401 
KAR 50~035, Section 1(2)(c), shall expire thirty (30) days after the date notification is made 
to the source by the Department that an operating permit fee balance is due or immediately 
upon notification to the source by the Department that the source operating permit is denied. 
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CeRYfT Nlmsenz C-90-016 

PERMlT - Coetinued 

POINT OF EMISSION 

28 (28) 

AFFECTED FACILITY CONDITIONS 

Emergency reclaim dump 1. Maximum operating rate shall not 
exceed 200 tons/hour. 

2. Particulate emissions shall not 
exceed 0.065 lb/hour. 

3.Visible emissions shall not exceed 
10% opacity. 

GBNERAL CONDl’lYONS: 

1. The owner and/or operator of the affected facilities specified on this permit shall furnish to 
the Division for Air Quality the following: 
a) Written notification, postmarked within 15 days, of the date construction commenced. 

(See Condition 2) 
b) Written notification of the actual date of start-up and the date of achieving the 

maximum production rate of each of the affected facilities listed on thii permit. This 
notification must be postmarked within 15 days after each of the above mentioned 
events or within 15 days after the issuance of thii permit, whichever is later. (See 
Condition 3) 

cl Within -15 days after demonstration of compliance, an application for a permit to 
operate. (See Condition 3) 

2. Unless construction is commenced on or before eighteen months from the date of this permit 
or if construction is commenced and then stopped for any consecutive period of six months or 
more, then this construction permit shall be null and void. 

3. a) This construction permit shall allow time for the initial start-up, operation snd 
compliance demonstration of the affected facilities listed herein. However, within 60 
days after achieving the maximum production rate at which the affected facilities will 
be operated, but not later than 180 days after initial start-up of such facilities, the 
owner or operator shall demonstrate compliance to a duly authorized representative of 
the Division. 

b) Unless notification and justification to the contrary are received by thii Division, the 
date of achieving the maximum production rate at which the affected facilities will be 
operated shall be deemed to be 30 days after initial start-up. 

4. Operation of sn affected facility is considered to have commenced at any time air pollutants 
are generated and emitted to the atmosphere by that affected facility. 

5. Operation of any affected facility without the operation of control equipment required for 
compliance with applicable regulations is prohibited. 

2 3 
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PKRhnT - Continued 

GENRRAL CONDlTIONS: 

6. 

7. 

a. 

3. 

IO. 

Il. 

22. 

Thoee affected facilities specified herein whose continued compliance has been demonstrated 
to the Division’s satisfaction are hereby authorized by this permit to operate for 90 calendar 
days following such compliance demonstration or for such additional period as may be 
authorized by 401 KAR 50:035, Section 1(2)(c). Authorixation for operation provided by 401 
KAR 50~035, Section 1(2X0), shall expire thirty (30) days after the date notification is made 
to the source by the Department that an operating permit fee balance is due or immediately 
upon notification to the source by the Department that the source operating permit is denied. 

Those affected facilities specified herein for which compliance has not been demonstrated 
during the time period specified by General Condition 3 shall not be operated unless 
authorized in writing by the Director. 

The permittee shall maintain and make available for inspection by thii Division all production 
records necessary to assure that the allowable production rates will not be exceeded. 

In no way does this permit relieve the permittee from compliance with sll applicable emission 
and air.quality standards. 

An operating permit cannot be issued for the affected facilities listed on this permit unless 
the remainder of the source’s affected facilities are either in compliance, shut down, or on an 
approved compliance schedule. 

Particulate and visible emission limitations specified herein shall be as measured by 
Reference Methods 5 and 9, respectively, es referenced in Regulation 401 KAR 50:015, 
Section 1. 

Simultaneous operation of the Coal Stacker/Reclaimer and emergency stockout conveyor is 
prohibited. 

3 3 -. _-- POW -Of-P9n 
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Kentucky Pollutant 
Discharge Elimination 

^_ : 
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-... --_ 
- . ~.~ _..-__.._ 

--. 
PERMIT NO. KY.0004219 --~._ 

;’ VT_.. 
:: _. : +$~ ;;;: 

-. 
.-:::'~: .~- ‘.. - AUTHORZATION TO DUCHARCE UNDER THE - A_ 

“.;-.“.‘..‘.~is :.-. KEiitUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM _ .~-.-- ._.__.,__- .- ~ -.. .“_~ _,_.__ 
-. - 1. ~. ^~ ..-.-._._ 

Pu+y. t0 .+.@ority in Km 224. 
. ..- 

-_ . . . 
The ienhessae Valley.Authori!y 

-K’jl;jx]vjli, Tenneisec 37902 :1 . . . . :L~ ..” _ ~.:. ,.. _ ~‘.. __ 
ii &&&;ed’& &diar~e from a hlity located at 

Si&nee Steam Plani ‘- 
~.- ‘: Kentucky Highway 996 . .;: : West Paducah, McCracken .County, Kentucky 42086 

._. :. 
to receiking waters named 

..~. 

‘. Ohlo River - Diiargas 001, 00~,003,004,010 . L&tl~&+j; &,,&~$y ;:c ‘.‘w:.y-, ,-z-.-r. .,p ‘-.,,:” t:i>T,‘~ ,-,? ‘p’,.y . . . . ,;; 
‘C *-::i.; .,.. _. ;_ _. . _ : >_ 

in z&rdanca with effluent limitations, monitoring requirements and, other conditions set 
forth in Pm I,‘& and III hereof. Tha permit consists of ,&is Cover sheet, Part 1 S page(s), 
p&:iil ‘I ~‘&&($part III 2 page(s), and Part Iv 1 page(s). 

, 
This pcrmlt shall tieco%~ ~tl~ctivc in OCT 4 - .1986 

-: This permit and the authoriwtion to discharge shall expire at midnight, “CT 3 _ ,gg, 
_ . .- 

. . . . ._,~ ._.. - . . .Y,. . . I ,: 

NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 

Division of Water, Fort Boone Plaza. 18 Reilly Road. Frankfort, Kentucky 40601 
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PART II 
Page 11-l 
Permit No.: KY0001219 

STANDARD CONDITIONS FOR KPDES PERMIT . 
The permktee Is also advlsed that all KPDES &mIt condltlona In KPDES Regulation 401 
KAR 51061, Section I will apply to all discharger authorlzcd by this permit. 

This permit has been issued kder the provisions of KRS Chapter 224 and regulations 
promulgated pursuant ,Jw+o.. Issuance of this permit does not relieve the permittee 
from the responsibility-of obtaining any other permits or licenjcs required by this Cabiiet 
and other state, federal and local agencies. 

. . . 
_.. 

:;.;,&y 
; ,;A,. ,-.r-I.. :i.1 - ;y..;<;.:.. ‘..:~;e~;:.: 

1 

“:.ry _:~ ?-...:,;;.. -..,LIF~ bc- . ,__ 
. ..., ~..~ -.-- :” 

. ” .r. .-:I::; z: Y- ::.I:.‘ . ..,. :._ :.: : : 
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PART III 

PART III 
Page III-I 
Permit No. KY0004219 

OTHER REQUIREMENTS 

A. Reoortinx of Monltorlnn”Resuitr 

MonltorIng results obtaIned during the previous 3 month(s) shaI1 be summarized for each 
month (each quarter If monitoring frequency is quarterly) and must be raported on a 
D,ischarge MonItorIng Report Form, postmarked no later than 28th day of the month 
following the completed reported period and shall be submitted toz 

DIvIsion of Water Kentucky Natural Resources and 
Paducah District Offlce Environmental Protection Cabinet 
1390 Irvin Cobb Drive Division of Water 
Paducah, Kentucky 4200 1 Inventory and Data Management 
Attention: Marvin Stegmann IS Reilly Road, Ft. Boone Plaza 

: Frankfort, Kentucky 40601 

0. Reooen. er Clawi 

This permit shall be modified, or aItemativeIy revoked and reissued, to comply with 
any applicable effluent standard or limitation Issued or approved under 401 KAR 
5:050 thru 5::(xIS, if the effluenj standard or limitation so Issued or approved: 

I. Contains different conditons.or is otherwise more stringent than any effluent 
IimitatIon In the permit; or 

2. Contr0I.t any pollutant not limited In the permit. 

The permit as modified or reissued under this paragraph shall also contain any other 
requirements of the Act then applicable. 

C. 

D. 

E. 

In the event that waste’streams from various sources are combined for treatment or 
discharge, the quantity of each pOlkJtant or pollutant property attributable to each 
controlIed waste source rhalI not exceed the spe&Ied limitation for that waste 
source* 

There shaI1 be no discharge of detectable amounts of polychlorinated biphenyl 
compounds (PCB) that originate at the TVA-Shawnee Plant such as those commonly 
used for transformer fluid. NA-Shawnee Plant will not be penalixed for PCB% that 
are present In the Intake water. For purposes of detection, a detection limit of 0.1 
ug/l fin water) will be used. 

The company shall notlfy the DIrector In wriia,.g no later than ninety (90) days prior 
to lnstltutlng use of any addltlonal blocide or chemical used In cooling systems, other 
than chlorine, which may be toxic to aquatlc life other than those previously reported 
to the Kentucky Dlvlrion of Water. Such notification shall Includea 

. 
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PART III 
Page III-2 
Permit No. KY0004219 

1. Name and generai composition of biocide or chemical, 
2. 96-hour median tolerance limit data for organisms representative of the biota of 

the water way into which the discharge shall occur, A .jT.mQ..utem be wed, 

4. Frequencies of use, 
S. Proposed discharge concentrations, and 

:~ 6; EPA registration number, if applicable. 
/ 

F. Coal piie runoff and low volume wastes (wastewater from all sources except those for 
which specific limitations are otherwise required in this permit) shall be discharged 
to the ash pond. 

C; -.Elow::Measureh&nt 
., i 

H. 

1. 

--.- 

Permittee shall demonstrate that weirs and other devices used to measure flow at all 
.outfaii serial numbers (other than approved use of pump logs) are capable of 
‘measuring flows within a maximum derivation of less than plus or minus 10 percent 
from the true discharge rates throughout the range of expected discharge flows. A 
report shaii. be submitted within one year following the effective date of this permit. 
?&permittee shall doveiop and implement a flow measurement quality assurance 
program.and-maintain documentation with NPDES permit records for the facility. 
The permittec shall certify the calibration of flow .measurement devites not less than 
ZilUUJdly. 

Site Runoff 

The permittee shail maintain and implement procedures to assure adequate control of 
~nfaiirunoff~ fromdhe site. .-Reports shaii be ‘submitted one year following the. 

‘effective date of this permit and 18 months following the affective date of this 
petmit;~demonstrating. the-adequacy of- the controls. Subsequent reporting is not 
necessary unless determined necessary by the Director, Division of Water. 

Priority Pollutant Data 
;.>.c 
Thepermit& shaii’sampie.all point source discharges of rainfall runoff (009, 010) 
from the plant site to waters of the Commonwealth and shall report results no later 
than one year following the effective date of this permit. Analyses shall indude 
Flow, TSS, O&G, and metais required by Parts Y.B. and V.C. of KPDES Application 
Form C.- Noless-than three representative samples shall be collected for TSS and 
0&G analyses. _- . .-. ,_ 5 

L.~. _^---o -..- .,-~~..--- - . _ 
_ . 
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PART IV 
Page IV-I 
Permit No. KY0004219 

PART XV 

.BRST MANAGEMENT PRACTICES 

SECTION A. GENERAL CONDITIONS 

I. Applicability 

These conditions appy to’all permittdes who use, manufacture, store, handle or discharge 
any pollutant Usted as toxic under Section 307 (aX1) of the Clean Water Act, oil, as 
defined in- Section 311 (aXI) of the Act, and any pollutant llsted as hazardous under 

~Sectbn 311 of the Act and who have anciiiary manufacturing operations which could 
-resdtJn.:lgnifScant bs defined by the Division of Water) amounts of these poilut~~ts 
preaching waters of the Commonwealth. These operations include material storage areas; 
plant site ~‘runoff; hi-plant transfer, process and’ material handling areas; loading and 
unloading operations, end sludge and waste disposal areas. 

:e- 
2. ;BMp pian -:, : :... ::_ : :. . 

. _ - _ . 

The- parmktee shall ~develop : and implement. a Best Management Practices (BMP) plan 
con&stent”wifi~QUZ KAR %06S, Section ‘2 (10) pursuant to KRST224, which prevents, or 
minim&es’ fhe. potential .for; the release of toxic substances fiom ancillary activities to 
then waters of the Commonwealth through plant site runoff; spillage or leaks, sludge or 
waste disposal; or dralnage from raw material storage. A Best Management Practices 
(BMPl_pIan wiI1 be prepared by the permittee unless the permittee can demonstrate 
through the submission of a BMF outline that the elements and intent of the BMP have 
beenfuifiiled~through the use of existing plans such as the Spill Prevention Control and 
Coutitixmeakure (SPCK) plans and o:ther ‘applicable-documents. 

~.&i’;;;;j .A.; 2. . . . . _ I- 
3. 2mjkmam~61ir’:;-. ‘.:: ,-:>-f: :.: 1:;:. 5;.T,-y:.;, ‘...~., -::.‘~, . ..m.-.. -.~ :. qr. _. 

. “2 ‘Y ? : 
An outline shall be developed and submitted for approval within 6 months of the effective 
dacof.thk pernd. A BMP plan, consistmt with the approved outline, shall be prepared 

.and impiemented within 6 months of approai of the BMP outlinq. 
. . ~.. 

a. f General Reouirements . 

iha;tJ~Pphns+t ‘. - 
-_ :..-... ~..-” ._..,./ ~.._ r~_ .~~ 

-‘I- Be documented in narrative form, and shall in&de any necessary plot plans, 
drawings or maps. 

b. Establish specific objectives for the control of toxic and hazardous pollutants. 

(1) Each facility component or system shall be examined for its potential for 
causing a release of significant (as defined by the Division of Water) 
amounts of toxic or hazardous pollutants to waters of the CQf3ImOnWCalth 

due to equipment fallure, Improper opcratlon, natural phenomena such as 
rain or snowfall, etc. 
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PART IV 
Page xv-2 
Permit No. KY0004219 

Where experience indicates a reasonable potential for equipment failure 
(e.g., a tank overflow or leakage), natural condition (e.g. precipitation), or 
other circumstances to result in significant (as defined by the Division of 
Water) amounts of toxic or hazardous pollutants reaching surface waters, 
t& plan s&o$d include a prediction of the direction, rate of flow and total 
quantity of toxic or hazardous pollutants which could be discharged from 
the facility as result of each condition or circumstance. 

,c .Establish specific best ~management practices to meet the objectives identified 
._. under paragraph b,of. this section, addressing each component or system capable 

of ausing a release of significant (as defined by the Division of Water) amounts 
..-w.... &toxic or .hazardous pollutants to the waters ot the Commonwealth. - . 
rerll:: ic f:C.,!:1:2’.- .a: ::-;.,ei _*i .I :- ,Y.~! ,‘I:. ” L. . L:r.~. tm.: . . . . ., T ~. . _ 
. d. Include any special conditions established in part B of this section. 

e. Be reviewed by *ant engineering staff and the plant manager. 

5;, Sb-ecifii Re&inments 

me: plan ~xfraff- be cons&tent with the general guidance contained in:. .the publication 
l nt&d ,!NPDES Best’ Minag&ment -Practices Guidance-Document”: and shall include the 
following.base Une BMPls ua minimum. : 

it’: a; -:BMp Committee: -. ._ 
-. - b. Reporting of BMP Incidents . 

.. c. Risk Identification and Assessment 
;::d.: Employee~Tmining ‘- : ‘1: 

C.omre-Inspactic&tid Recordsh~ i;:::f’ =-.. ‘. _, -. e.._. . . c~: L.. ,._ 
: .f. Preventive Maintenance 

1. g~:~d+l~keeping 
h. %aterials Compatibility 

‘i. ..Security 
_. 1. Materialslnvent0ry 

6. SPCC PLns 
..‘I’.-’ ~:’ 

The B&‘-w &y refl&requirements for Spill Prevention Control and Countermeasure 
(SPCC).plans under Section 311 of the Act and 40 CFR Part 151, and may incorporate any 
part of such plans into the BMP plan by reference. 

.-- 
7. Hazardous Waste Manaaement 

The permittee shall assure the proper management of solids and hazardous waste in 
accordance with the regulations promulgated under the Solid Waste Disposal Act, as 
amended by the Resource Conservation and Recovery Act of 1978 (RCRA) (40 U.S.C. 6901 
et sq). Management practices required under RCRA regulations shall be referenced in 
the BMP p’lan. Nothing in this BMP plan or permit shall be deemed to supersede the 
requirements of the Resource Conservation and Recovery Act of 1978. 
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g. Documentation 

The permittee shall maintain a description of the SMP plan at the facility and shall make 
the pfan available to the Director within 6 months after approval of BMP outline. 

9. BMP Plan Modification 

The permittee shall amend the BMP plan whenever there is a change in the facility or 
change in the operation of the faclll~y which materially increases the potential for the 
ancfllary actlvltles to result In a discharge of jignlficant (as defined by the Division of 
Water) amounts-f hazardous or mxfc pollutants. 

-5 ., 

.&~ 
10. Modlficetion for. Ineffectiveness 

5 If the BMP plan proves to be ineffective in achieving the general objective of preventing 
the release of significant (as defined by the Division of Water) amounts of toxic or 
hazardous pollutantsto surface waters and the specific objectives and requirements under 
paragraphs b and c of Section 4, the permit and/or the EMP plan shall be subject to 
modfficatlonto.incorporate revised BMP requirements. ___-._--, 

~SECTION B. SPECIFIC CONDITIONS ..’ .._. “.. 
,- _ . _ 

.The following Specific Conditions shall be implemented within 12 months of the effective 
date of the Permit. . 

.~. 

_ 

,: 

i. -The BMP Plan shall address the materials storage located in the area south of 
the eastside switchyard. The potential for contamination of runoff from the 
drum storage area shall be specifically addressed. 

e, jn~:~pc:mn+ i: L ..:LzIG; . 
2. Sigrdficant shall-.be.defined as discharges of pollutants reaching waters of the 

‘. 
Commonwealth .that fail to meet the requirements of the Kentucky Water 
Quality Regulations, Title 401, Chapter 5 (specifically including 401 KAR 5:031). 

y.., .>.? 
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.: ” .APPlICATION FOR A 
T :. -KENTUCKY POLLUTION DISCHARGE ELfMlNATlON SYSTEM 

PRRMK TO DISCHARGE TREATED VMTEVATER ,. ,,;$,g . .-. . . . . ..- _--_._ . . -R&m OF THE COMMONWEALTH 
‘, ,..n 

-: 
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,,- 
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c 

. 
. :::< .-..~ . . . __-... . __ _ 

‘:&+&on Nw’.KY0004219 .~Y. :-: Data 
Lx-;-’ _. . _: _ ,_ 

Lhtinit Reviewen &u&z Scott 
,~c,I;-i,-;I ,.._ 1Y.C. :,:;;---. _... c : :‘::.ii . . . 

;Lg’YNdPSiS- 
. - *.-~ias .Name ahd Address of Applicant 

. 
L. 

, b. 

. 

c 
-. 

d. 

Tennessee Valley Authority 
Knoxville, Tennessee 37902 

. 

Shawnee Steam Plant 
-Kentucky Highway 996, P. 0. Box 2000 
SQ~jt’Ph’d~,‘Kdn~y;12086~.~-. . 1: : .I. ;_;; 
.-;-;- .,a...- -. ..- -. 2: ..:,:.i :.: -;:~ . _~. . _. -. 
Description of Applicant’s Operation 

Coal-fired steam electric power plant for the generation of electricity WC Code 
4910. 

Production Capacity of Faclllty 

Generation of electric power from ten fossil fired boilers. 

Description of Existing Pollution Abatement Facilities 

The ash pond is approximately 180 acres in sire and has 93 acres available for 
containing wastewater since one half of the pond is filled with ash. The average 
depth is 10 feet and the average retention volume is 3 days. The inputs to the 
pond include bottom ash and fly ash sluice water, water treatment plant wastes, 
metal cleaning wastes, low volume wastes, miscellaneous equipment cooling and 

An Equal Orvm~ntty Emwvu Mm4 
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lubricating water. Coal pile: runoff, dischaigcs [rorn the Atmospheric Fluidized 
Bed Combustion (AFEX) Pilot Plant, future runoff discharges from the limc,stone 
storage area and the AFBC add-on boiler spent bed material and spray dryer 
diiposal area, low volume waste discharges from the existing t-MW research 
scrubber and future discharges from a IO-MW research scrubber. 

The AFBC discharge is covered by NPDES Permit No. KY0053678 and consists of 
boiler blowdown, treated domestic waste, water treatment wastes, low volume 
wastes, runoff from the coal pile, limestone storage area, wet dust suppression 
and conrtructlon. Metal cleaning waste (indudlng air preheater wash) are not 
allowed to be discharged to the ash pond pond pursuant to KY0053678, Part III-D. 
This rquiremmt is subject to change upon reissuance of KYO053678. 

The ash pond effluent is combined and neutralized with condenser cooling water 
prior to discharge. This mixing’and subsequent pH adjustment are required 
because of high alkaIiiity which results from the diisolution of metallic oxides 
and alkalies from the ash. The ash pond pH has ranged from 8.S to 9.7. The ash 
pond provides redimentatiort, precipit$ion, “d equivalent treatment for iron- 
bearing chemical cleaning wastes whm the pond pH is equal to or greater than 
9.0. 

do2 - 
. . . - 

Outfall ,002 is the condenser cooling water (CCW) discharge channel weir 
overflow. Inputs to the CCW channel include the ash pond discharge, equipment i_ . . -- - -.. 

. . . . cooling~ water, treated dOmeStiC wastes,~cooling water from the APEX Pilot - . . _ _ 
-7Plant;and Backwarh’from rotating plant intake screens. 

- do.3 
..-.~ .._. . 

- 

Ski&y iaste; an internal wastestream, is treated by a septic tank and sand 
filter prior to discharge to the CCW channel. 

r& . . .:.- .;.-; ~.:. D: r’ -, _ ,.. 
- _.~. 
JllEt orPi::.-?‘” ‘/yd.f!,‘~,. ;:::x- 

Metal cleaninn wastes are internal wastestreams that include air oreheater 
washing waste”and boiler clearing wastes. Boiler fireside, air preheiter, and 
similar cleaning wastes may be directed to the ash pond without pretreatment 
provided that dissolved copper concentrations do not exceed 1.0 mg/l. If a 
minimum ash pond effluent pH of 9.0 is maintained, then an effluent limitation 
of I.0 me/l of iron is deemed to be met for discharges to the ash pond. 
_(. 

Air preheater, are normally washed for up to 72 hours at a washwater flow rate 
o! about 100 gal/min. NormalIy, up to 7 washings are performed per year. 

Typically, three to five boilers are cleaned per year. The following are typical 1 
quantities of wastes generated during each cleaning and the typical quantities of 
chemicals used. 

1. Co::,:sr solvent (2) 70,000 
2. Iron solvent (I) 35,000 
3. Passivation solution (3) 35,000 
0. Rinse water 350,000 

( 2 stages) 
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Noten (1) 

(2) 

(31 

005 - 

42,000 to 45,000 Ibs of 30 percent hydrochloric acid, 
55 gal of Rodine 214, 
and 600 Ibs of ammonium biflouride. 

1,500 gal of 28 percent aqueous ammonia, 900 Ibs of 
ammonium bicarbonate, and 700-800 Ibs of 
potassium bromate per stage. 

3,400 Lbs of trisodium phosphate and 50-55 gal of 
hydrazinc. 

‘Boiler blowdown, an internal wastestream, is discharged to the ash pond. This 
discharge is.addresscd by 40 CFR 423 as a low volume waste. 

.~ -.. 
006 - 
__.,. _.-.... -. . . -. .- ~. 
Coal~pile~runoff, ran.-hrternal-was&stream, is discharged to the ash pond; The 
coal pile storage area is 61.4 acres in size. 

Presently, there arc no point source cuostiuction runoff discharges at Shawnee. 
However, the permittce would like to retain this outfall for any future 
discharges... . . .‘: 
“. ,.__ . .._ ..-:.,~. ~. 
008 - 

.fhis outfall was used for runoff from sludge disposal ponds. This outfall is no 
hgcr used and the effected area has been reclaimed. 

&9 
/.I. 

l‘iie permittcc has requested that thii o&fall be designated for area runoff from 
‘the south side.of theplant. This discharge consists of storm water runoff from 
the plant~rail loop area, which is not affected by normal plant operations. The 
discharge is directed to Little Bayou Creek. The TVA Power Stores Department 
maintains a drum storage area in this vicinity. The contents of the drums do not 
Include volatile chemicals, solvents, or PCBs. While most are empty, some do 
contain steam turbine oils. Construction of three buildings that will house the 
drums Is in progress. 

G. .-. 

The outfall is designated for an area on the northeast side of the 
plant that discharges runoff to a slough which is adjacent to the Ohio 
River. The area conists of 7 acres that are not affected by plant 
operations plus a 23-acre parcel which includes parking lots and the 
eastern half of the switchyard. 



2. RECEMNC WATER 

a. 

b. 

C. 

.‘ d. 

,.*.- 
I’ . . .;*y.. 

..: Z~ 
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,. 

: ,~. 

. 

Receiving Water Name 

Ohio River - Discharge 001 at mile point 946 
Little Bayou Creek - Discharge 009 

Stream Segment Use Classification 

Warmwater Aquatic Habitat, Primary/Secondary Contact Recreation. 

Stream Low Flow Condition 

Ohio River 7410 = 46,550 cfs 
Little Bayou Creek 7QlO 5 0 cfs 

Water Quality Limited or Effluent Limited 

Eff,&.n*Ljfjj&d L’ “‘,?:-c.L. .: 

. : _~._~... .: ;:i _ ‘. ._ 

._ 
_ . ,. 

., ,.- + 
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Heavy Netal Monitoring - 401 KAR 5029, Section 5 states that chronic 
criteria for the protection of aquatic 1iCt are to be met at the edge of the 
allowable mixing ulnet and in no case shall the mixing zone exceed one-half 
of the cross sectional area of the receiving stream. 401 KAk029, Section 1 
states that the 7QlO is the governing low Ciow criterion. 

Attachment E compares ambient and effluent values for specific 
parameters. The average levels of the ash pond discharge for arsenic, 
cadmium, chromium, iron, manganese, nickel, and zinc are less than the 
cited criteria. The average levels of the ash pond discharge for copper, 
lead, and mercury are equal to or less than ambient levels. The average 
effluent value for selenium is less than the water quality criteria but 
exceeds the ambient levels. Alao, arsenic and selenium art the only two 
parameters where there is an increase in the intake to the ash pond efnuent. 
It should k noted that the Human Health Criteria for Selenium is 10 ug/l. 
The ash pond discharge level for selenium exceeds thfa level and therefore 
should be checked. 

-(.. -The ,instrtam. selenium level that would result from a complete mixing of 
“:‘.::Gthensh.pond tfCl&nt%Ctb tha re&ivlng stream would be 2.15 ugiL This 

oaloulntion is besed on the following formula: 
-. _.~~..’ 

__ 2,15ugfl= 
(27.3 MGDH32 w/l) + (30090 MGD) (2.1 ua/l)(O.5) 

(27.3 l 30090 (0.5)) 

. 

- -. “.#here: 2r. 3 ?ilGD = ash pond effluent (dry .weather) 
” 30090 . . ..MGD .= Ohio River, 7QlO 9. USGS Station No. 03316500 

2:: $l 
= ash pond average selenium level 
= ambient average selenium level 

0.5 = one-halC of receiving stream cress section 

*e--calculated selenium’value~doa not exceed the cited criteria for either 
~waterqualitypr-humti health. .Slnce the cited criteria.Cor .metab are.not 
qfgnificantly lhi@acted ‘by the ash pond dtcharge, no monitdring for 
cadmium, chromium, copper, lead, manganese, nickel, zinc and mercury is 
required. However. continued monitoring for iron, arsenic and selenium will 
b required to insure no further elevation In the levels of these pollutants or 
resolubilization of ash pond sediment occurs for these pollutants. Arsenic- 
and selenium increases have been noted in other ash pond effluents where 
Ihe..aah pond is alkaline and has high pRs. High pH’s mob&t these two 
substances. Purthermore, this data would be of particular importance In the 
event that TVA -Shawnee claims equivalent treatment withii their aah pond, 
where upon they will need this data for generation of historical data curves. 
Monitoring for aluininum will also be required to check for impacts caused 
by fly ash discharges. This determination Is based on the Permit Writer’s 
Best Professional Judgement (BPJ) of the Best Available Technology 
Economica’lV Achievable (BAT) consistent with 401 KAR 5:080, Section 
1(2)(c)2, end also consistent with 401 KAR 5:065, Section 2 and 401 KAR 
5:031. Section 4 punuant to KRS 224.020, 224.033, 224.060. 

, 
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002.. “‘- - - 

.Temoerature. Heat Discharne -The limitation for this parameter is based on 
the Permit Writer’s Best Professional Judgement (BPJ) of the Best 
Conventional Pollutant Control Technology (BET) consistent with 401 KAR 
5~080, Section 1(2)(c)2, and also consistent with 401 KAR 5:031, Sections u 
and 8 pursuant to KRS 224.020, 244.033, 224.060. The outfall limit for this 
parameter is left-the same as that in the expiring permit pursuant to 401 
.KAR. Sr06S. Sectlon 1U1) which states, “when a permit 1s renewed or 
reissued, interim limitations, standards or conditions which are at least as 
stringent as any flnal limitations, standards, or conditions in the previous 
pennit will be incorporated unless the circumstances on which the previous 
permit was based have materially and substantially changed since the time 
the permit was issued and would constitute cause for permit modification or 
revocation and reirfuance lplder Section.6 of 401 KAR 5r070”. 

Free Available Chlorine, Chlorine Addition Period -Limitations for these 
p%+!‘n~+s~~~e con-s&!ent yi+ 401 KAR 5:065, SecTion U(2) (40 CFR 423.12, 
42343! PuYan! “a: @S ..?2!% 224.+3,.224.Q6Q‘ 1.:. _ . . ~’ : -’ : .~. 
fi -‘The limitations for thii parameter are consistent with 401 KAR 5:031. 
Section b(l)(b) pursuant to KRS 224.020,224.033,224.060. 

003 _. .~ -- A-.----~ -_ - ..-. .,__.. _~_ .._ - 

pH, BOD5, TSS, Fetal Coliform. Total Residual Chlorine - Limitations for 
these parameters with respect to Serial Number 003 are consistent with 401 
KAR 5:045, Section 3 pursuant to KRS 224.020; 224.033, 224.060. The 
monitoring requirements for total residual chlorine is based on the Permit 
Writer’s Best Professional Judgement (BPJ) of the Best Conventional 
Pollutant Control Technology (BCT) consistent with 401 KAR 51080, Section 
1(2k)2, pursuant to KRS 221.020,224.033, 224.060. 

. 

A? c:.i~$:lcp; ?plpT.“-- .~‘P...J$ r-.., -. 004 ,,-. ‘.~ _’ 

W.RlC!? 0: 3lilV 0’ ?C.rne.P C?Dll? co ~ I,,, -, ,Lim,tations-foi ~~-~“~~~:;r;;e(;r;‘a;C-;oris?;t;i;t &iCbiji 

KAR--S:065 >ecti& O(2) .(40 CFR 423.12, 423.13) pursuant to KRS 224.020, 
221.033, 22F.060. Limitations Ioi iron shall be deemed met by discharge to 
ash pond, provided that ash pond effluent pH is greater than or equal to 9.0 
s+dard ,Fits, during the period of discharge and for at least 30 days 
t!tyeaftel: . . . . y: ::;~“+*;<: ,.:, I - ~_ ._ 

ti&i%leaki!g~ wasiei’khali mean cleaning co&xxmds, rinse ~waters, or any 
@Jxsr, w$terborne r~~i&es derived from cleaning anuy metal process 
equipmmt ikcJuding, but not limited to, boiler tube cleaning, boiler fireside 
cleani,ng, and air preheat,r c!eaning. 

005.006 

N/A 

007 - 

The permittee shall report all discharges due to point source Construction 
runoff. 

, 
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008.009.010 

5. 

. ..!wb.. _..__. __ .-~~- ..-. --- 

PROPOSED COMPLIANCE SCHEDULE FOR ATTAINING EFFLUENT 
LIMITATIONS 

See Attached Draft Permit Page I-6. 

6. PROPOSED SPECIAL CONDITIONS WHICH WILL HAVE A SIGNIFICANT 
IMPACT ON THE DISCHARGE 

See Attached Draft Permits Pages III-I through 111-3. .~ ,. 

Best Management Practices - Due to the potential for the release of toxic 
substances from anciilary activities to the waters of the Commonwealth through 
piant dte.runoff, spB.iage.ar l.eaks,sludge-or-,waste dlsposai, or drainage from 
raw materiai runoff, the Division is requiring that a BMP plan be prepared. This 
determbtation .is .based on .the Permit Writer’s Best Professional Judgment (BPJ) 
consistent with 401 KAR Sr080 Section 1(2)(c)2 and was also consistent with 401 
KAR 5:065 Section 2 (10) both pursuant to KRS 220.020.224.033, 22b.060. 

.7. PERMIT DURATION 
-. 

8. 

The KPDES permit limitations ensure compliance with prior permit limitations. 
Data&r the.appI@9t&Insiuding the priority pollutant-data and best professional 
judgments based ‘on information available for other power plants indicates that 
additional treatment is not likely to be necessary for priority pollutants. 
Therefore, it is proposed that a five-year permit be issued. 

THE ADMINISTRATIVE‘RECCRD 

The Administrative Record, including application, draft permit, fact sheet, 
public~notice. comments received, and additional information is available by 
writing the Division of Water at 18 Reilly Road, Fort Boone Plaza, Frankfort, 
KerWp?zky:%0601. - - .- ‘.-.G 

REFERENCES AND CITED DOCUMENTS 

All mate&& and documents referenced or cited in this fact sheet are either a 
Pert of the Administrative Record as described in Item 8 on this page or readily 
avaifable at the Division of Water. 

-- IO. CONTACT 

R. Bruce Scott (502) 564-341 IO, extension 470. 

II. PUBLIC NOTICE INFORMATION 

Please refer to the attached Public Notice for details regarding the procedures 
for a fiil permit decision, deadline for comments and other information 
required by 001 KAR .5:075, Section 4(2X& 

For further information, contact the individual identified on the Public Notice of 
the permit writer - R. Bruce Scott at (502) 564-3410, extension 470. 
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ATTACHMENT D 

RAINFALL RUNOFF CALCULATIONS 

: 

30-Day Flow 

Based on TVA estimates 

source 

Dlrect runoff pn ash pond 

Coal pile 

Oirct rainfall onto ash pond 
minus evaporation 

AFBC (Coal storage area, 
limestone storage area, wet 
dust supression, combustion 
residue disposal area) 

Average Flow 
tam 

(none listed) 

0.208 

0. I42 

0.031 

CT ’ l-Day Flow 

Source 

Coal yard drainage 

L: Direct rainfall onto _ 
E 

a&pond&ash 
- 

” Limestone storage area 
. . _ 

Disposal area for 
., combustion residue 

Notes 
T. -. 43x0 it2 x 

aAcres) x acre 

Drainage Area 
(Acrer) 

‘61.4 

180 

2 

100 

.5 inches-rain x 
day 

where a runoff coefficient, Cr = 1.0 is assumed. 

Flow Resulting from a 
IO-yr, 24-hr Rainfall (MCD) IJ 

8.3 

24.4 ..~ .- 

0.3 

13.6 
. 

1 If. x 7.48 gill x 1 MC 
12 rt3 

x (Cd 
1,000,000 gal 



Parsmete;. ug/l If 

Arsenic (T) 
Cadmium (T) 
Chromium (T) 

copper crl -.- 
Iron Crl 
Lead Cr) 
Manganeie (T) 
Mercury ti) ;.:.:; 

Nickel Cr) 
Selenium ti) : . . . . 
ZincCT) ‘_. ‘;‘.-:. : 

in ..: _.. 

-. __w...--.~ 

ATTACHMENT E 

SHAWNEE STEAM PLANT 

Ambient 
Water Qua 

f No. Obs. 2 
ity 

& &&. 

15 7 24 
13 1.2 4 
14 II 34 
14 51 120 
30 1,528 3,500 
14 13 30 
29 94 210 

” IS 0.2 0.2 
14 50 50 
15 2.1 9 

-. .I4 48 110 

ii.:. I‘. ‘S.i! 
as;; ><I!‘-. 4 t: 

Notes: . . - 

Water 
Quality 

Criteria 11 

50 Itl 
12 ul 
100 41 
33 Y 
1000 9 
5.6 11 
50 61 
0.2 4/ 
133 7/ 
35 11 
70 s/ 

Ash Pond - 901 
Effluent 2. 

&& Max. 

32 47 
0.9 6 
9.8 17 
34 180 
592 1,600 
6.9 18 

22 . 50 
0.2 0.2 
11 50 
32 47 
21 80 

L/ All parameters are reported as total metal. 
2J Data collected at plant intake by TVA. Average includes data points which are less 

than the limit of detectability as if they were equal to the limit of detectability. 
Criteria based on an average Calcium carbonate hardness of 155 me/l. The most 
stringent applicable criteria is listed. 
401 KAR 5x301. Section 4. Warmwater Aqutic Habitat. use as Total Recoverable. 
50 FR 30784,7/29/&5,~us;as Total Reco<erable. ~--. ~._,~ .~ _.~_. 
401 KAR 5:301, Section 5, Domestic Water Supply (for comparison purposes). 
43 FR 79318. 1 L/28/80. use as Total Recoverable. 
401 KAR 5:0>1, Section 8. 
DMR data for the period I/82 to 12184 (13 observations). 



Hr. Donald F. Harker. Jr., Director 
Division of Water 
Kentucky Department for Environmental 

Protection 
Fort Boone Plaza 
18 Reilly Road 
Frankfort, Kentucky 40601 

Dear Hr. Aarker: 

SHAUKEE FOSSIL PLANT - DODIFICATION OF KPDES PEKlfIT NO. KY0004219 

Enclosed are a revised wastewater flow schematic. discharge location 
map. and the Kentucky Pollutant Discharge Elimination System permit 
application form C which incorporate various proposed changes at 
Shawnee Fossil Plant. We request that the Shawnee KPDES permit be 
modified as described below to include changes associated with the 
planned construction of an ash dredging pond, the dry ash handling 
system presently under construction, and the proposed consolidated 
waste disposal area. In addition, the permit should be revised to 
include two point source discharges of seepage from the northeast 
portion of the ash pond. We are presently scheduling the sampling 
of all point source discharges of rainfall runoff for priority 
pollutant analyses. Revised descriptions of the Shawnee stormwater 
runoff discharges will be submitted with the priority pollutant data 
which is to be reported in October. 

Ash Dredging Pond 

Based on the ash pond volume and projected coal burn at Shawnee, it 
will be necessary to dredge the active ash pond in the fall of 1987 
to comply with KPDES suspended solids limitations. Thus, we rre 
planning to construct a 3S-acre dredge pond in the northwest corner 
of the abandoned ash disposal area adjacent to the active ash pond. 
The dredge pond will be constructed using a dragline to excavate 
previously sluiced ash and stack the material around the perimeter 
to form a dike. Dredging is scheduled to begin in October 1987 and 
continue for three or four months. During that time, approximately 
350.000 cubic yards of ash will be dredged to this pond with the 
carriage water being returned tom the active ash pond. After the 
dredged ash stabilires. dry ash from the proposed dry collection 
system will be stacked on this area. 
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Hr. Donald F. Harker. Jr.. Director Cm 8 1357 

Dry Ash Handling Systera 

In order to provide for sale of fly ash and to prolong the operating 
life of the ash pond. TVA is planning dry handling and disposal of 
fly ash from the nine pulverized coal (PC) units. wastes from the 
160-HU atmospheric fluidized bed combustion (AFDC) unit (under 
construction). and wastes from a X0-WV dry flue gax dasulfurization 
(DFGD) spray xbxorber (proposed). The new dry ash handling system 
will require the addition of two u6stewater (lumps. One sump will 
collect drainage from washdown pads located under the fly ash 
transfer silo and inside the transfer blower building. The other 
sump will collect drainage from washdown pads in the disposal silo 
area and from door spray curtains in the pan loading (Lrex. All 
vashdoun drxinage will be pumped from the two collection sumpx to 
the ash pond. 

Consolidated Waste Disposal 

IVA is planning to codixpoxe of fly ash. APBC wastes. and DFGD 
wastes in a dry stack located on the loo-acre inactive ash disposal 
area. Runoff from this area will be collected in a drainage basin 
and pumped to the ash pond. A perimeter ditch will be excavated to 
direct runoff to this drainage basin and. to a lesser extent, to the 
coalyxrd runoff pond. The drainage basin will be designed to handle 
peak flows from the lo-year, 24-hour rainfxll event; and the 
drainage ditches will be designed for a loo-year. 24-hour rainfall. 

Ash Pond Seeoaxe 

Two point source discharges of ash pond seepage have been identified 
at Shawnee. Seepage originating in the toe ditch along the 
northeast section of the ash pond dike flows into the ash pond 
discharge chxnnel at a rate of approximately 2 gpm. A sample of the 
seepage hxd a pH of 9.0 and contained 3.52 s&/L aluminum. 0.005 mg/L 
arsenic. CO.01 mg/L copper. 6.23 mg/L iron, 0.736 mg/L manganexe, 
and <O.OOl mg/L selenium. The ash pond discharge channel also 
receives a flow of approximately 10 gpm originating across the road 
from the northeast section of the ash pond dike. A sample collected 
near the outfall had a pH of 7.3 and contained 0.16 mg/L aluminum. 
0.003 mg/L arsenic. CO.01 mg/L copper, 1.06 mg/L iron, 4.31 q g/L 
manganese. and <O.OOl mg/L selenium. 

The KPDSS ‘permit application wastewater flow schematic and form C 
have been revised to clarify the routing of miscellaneous raw 
cooling .water discharges. As indicated, these discharges of 
noncontact raw cooling water enter the receiving water via the 
following conveyances: 

I 
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Hr. Donxld F. Harker. Jr.. Director OCT 8 I.257 

1. Direct discharge into the condenser cooling water (Ccw) 
discharge tunnel. 

2. Discharge to the CCU channel via the yard drainage system. 

3. Discharge to the ash pond ria powerhouse station rumps. 

4. Discharge into the intake ria the yard drainage system. 

As requested by Joe Dearer6 of the Paduexh Field Office during a 
recent compliance inspection. we have collected samples of the 
bxghouxe I.D. fan cooling water discharge (to the CCU channel rix 
the yard drainage system). The semples. which were collected on 
August 26. 1987, contained less than 5 mg/L and 26.5 mg/L 
respectively of oil and grease and total ~suspended solids and had a 
pH value of 7.8 standard units. 

If you hare any questions concerning our pennit modification 
request. please call Richard Shane at (615) 632-6654 in Knoxville. 

ARL: EFB 

Sincerely. 
O::2lnal SiC.n*5 by 
F.k!in E. F&tie= 

Hartin E. Rivers, Director 
Enrironmentxl Quality 

Enclosures 
cc (Enclosures): 

Files. EQS. 242 SPB-K 

E: S: Chrixienbury. El1 83 C-K 
;; iid;.i;;;;;;;;i[;2A-C \ 

Prepared by Alicia E. Lewis (FW Pit) with concurrence by Richard if. Shane 
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The (nonrunoff related) wastewater flow rater indicxced on the flow 
xchemxtic xnd.on fom C represent our best l xti~xtC: of the "expected . . maximum dry weather flows." The bxsis for these vxluex xre discussed 
belov. Refer to exhibit 2 for a list of contributing storm wxter sources 
and their corresponding flows. 

* 

\ 

\ :. 
-? y.,+ , 

Exhibit I 
Basis for Reported 

Vaxcevacer FlOV Races 
Shawnee Fossil Tlmc (EYOOO4219) 

Axh sluice water-The reported v&e (31.49 Ug/d) ix the sum of: 

1. Meesured rates for the bottom ash sluice water and vetor used to 
sluice fly exh'collected by the beghouses (31.04 IQ/d). 

2. Hessured induced bottom ash flow (0.24 Mg/d). 

3. Estimxted flov for sluicing esh from chc mcchanicrl precipitators 
(0.21 Ng/d). 

_ 
Water treatment plant waster--The maximum total daily filter backwash 
water xmount during 1984 vxs 20.800 gel. The expected meximum daily volume 
of deminerelizer wesfex is 24.800 gal. The rsporred value (0.046 Hgld) is 
the xud of these volumes. 

Siwaee treatment olsn; (DSN 003)-The vxlue reported (0.023 Mgld) is the 
highest daily flow for 1984. 

Boiler cleaninq wascex--The following ore quantities of wastes generated 
during each clean.ing and the quantities of chemicals used: 

1: Copper solvent 21: . 
2. Iron solvent~/T 

70,000 gel,(Z stage*) 
3s.000 se.1 ' 

r Pessivxtion solution~~: 3s.000 gel . . 
. Rinse weter (epprox.): 350,000 gal 

490,000 gal (total) 
. . 

L/ 42,000 to 45.000 lbs of 30 perexnt Xl, 55 gal of Rodine 214, 
and 600 lbe of xmmonium biflouride. 

21 1.500 gal of 28 pccent rqueous xmmonia. 900 lbs of ammonium 
bicarbonate, end 700-800 lbs of poCa+sium bromate per stage. 

I/ 3.400 lbs of trisodium phosphaie xnd SO-55 gal of hydrozine. 

The plant normally hxx 3 to 5 cleanings per your, 'WC rc\wrtcd V:II\IC 
(0.007 Hgldj represents 5 cleanings per year divided bye 365 days per year. 

, 
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Air -reheater wsshinr wastes --Air prohooters sre nomslly washed for up 
to 72 hours at s wsshwster flow rrte of about 100 gal/rain. Normally. UP 
to 7 washings ore perfomed per year. We have reported the total annuol 
volume of w&hwster divided by 3b5 days par year io.008 Q/d). 

Once-throurh coolinr wster-The repotted flow (1.549.4 Hg/d) is the 
design flow rate for the condensers. 

Intake screen bsckwsoh-This is sn estimsted flow (0.126 Q/d). 

Boiler blowdown-The highest measured flow for 1984 (0.040 Hgld) is 
indicated. 

Evnooration--the value shown (O.O36*Ug/d) is the calculated maximum 
from sootblowing. 

Floor wsshinr vaster--This is on estimsted flow (0.086 Hg/d). 

loss 

Eouimnent coolinr: wster dischsrxed to the CCW channel and intake--The 
total cooling wster flow (bored on pump capacities) is 34.56 Hg/d. All 
cooling wstet discharges to the station rumps, the condenser cooling 
water channel, or to the intake via the yard drainage system. The 
reported flow (31.208 IQ/d) is the difference between the total cooling 
water flow rate and the flow of cooling water to the station rumps (see 
below). The flbw rate for the discharge to the intake via DSN OlOA is 
based on s visual estimate. . 

Station sumu dischatre--The total flow from the swaps (4.09 t!g/d) wss 
datennined by measuring the rate at which the water level rises in the 
sups while the pumps ate off. The rate of rise was multiplied by the 
cross sectional areas of the sumps. 

Hskeuv water leakaxe discharzed to the station sumos--This is the 
quantity of total makeup which cannot be accounted for by evaporation or 
blowdown. 

Boiler bottom overflow dischatred to the station sumus--The reported flow 
(0.29 Q/d) is based on visual estimates. 

Miscellanec:rs eouiument coolinr: and lubricatinr water dincharred to the 
station sumus--The flow rates for 011 other sources to the station sumps 
were subtracted from the total station sump flow to arrive at the 
reported .value (3.352 Mgld). 

Low-volume waste discharnes from the research scmbber--Based on material 
balances. 

MBS:SGC 
a/27/87 
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C--This is an estimated flow 
based on anticipated normal sump influent flows and pump operation. 

Seepexe from northeast section of ash pond dike--The reported flow 
is based on a visual estimate. 

Seeuare from ares east of ash pond--The reported flow is based on a 
visu*l estimate. 

, 

ARL:SGC 
7/10/87 



Exhibit 2 
Reinfall Runoff Dischrrges to 

the AEh Pond (DSM 001) Snd 
COtreSpOnding IO-Year, 24-Hour Rainfall Flows 

Shevnee Fossil Plrnt (KY00042191 

Description 

Coolynrd Drainsge 

Direct R~infSll onto 
Ash Pond 

Limestone Stotrge Are* 
Wutufa dischergc 
Sssocioted with add-on 
AFBC Boiler) 

Consolidated Waste 
Disposal Area 
(Future dischorga 
associeted with the 
add-err AFBC Boiler end 
dry fly ash handling 
systeal). This area would 
Slso be used for disposal 
of wastes from the proposed 
spray dryer flue gas 
desulfurization system. 

DrainSge Flow Resulting from P 
Ares (Aeres~ 10-v=. 24-h= Rainfall (Mr/d)l/ 

61.4 a.3 

180 24.4 

2+ 

117.2 

0.3 

15.9 

L/ For S rainfall event of 5 inches in 24 hours, *ssuming * runoff coefficient 
of 1.0. 

. 

ARL:scc 
7flo/a7 
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Exhlbic 3 
Shobnec Fossil Plant 

160-W AFBC Demonstration 
Add-On Soiler 

Uascewacer Flovs 

Listed below are sll nonrunoff sources, the corresponding maximum expected 
,flows. snd the discharge locscion for each source. We have not included 
flows thsc sre unchanged from unit 10 (e.g.. CCY flow). 

Hecal cleaning . 

:’ Boiler blovdown 

Boiler building sump 

Equipmane cooling 

s*nieary 

Strafner brckvrsh 

bx. Exnectcd Flov (pal/d) 

250.000-500.000 galloosl 

3.210 

2.000 

1,300,000 

o2 

72.000 

Point of discharpe 

Ash pond or metal 
cleaning pond 

Ash pond or CCW 
discharge channel 

Coalyard drainage 
basin 

CC!1 discharge channel 

Smltary Yostc CrCllt- 
mcnt sysccm 

CCW discharge channel 

Noier: 
. 

1 : 
.Estimrte for preoperscionsl chemical cleaning. Thereafter. flow would be 
fntennitcenc (e.g., . once every chree’to five years). 

2 No significant increase ovek unit 10 flow. 

HBS:KTS 
4129ias 

. 



.i . . 

Exhiblc 0 
lfascewater Discharges hrsociaced with the L1e.c Spray 

Dryer Desulfurizaclon Syscen 
(Proposed) 

Acreree knO"*CS 

1. Lime Storage Enclosed Intermittent 
Area Sump Area 

2. Reagent/Recycle Enclosed Incemittent 
Ar eb Sump _ . . ACS* 

3. Waste Silo ' Less than Inremictenc 
Area Sump l/4 acre 

4. Rad Wafer Supply 200 gsl/nin 
Filter Backflushing bx.) 

5. Wrsce Disposal 
Area Runoff 

6. 5anica-y Waste 
(No significant 
increase) 

*to be determined 

TBD* TBD* 

. 

Discharge Point 

Coal Pile 
Drainage 

Shnvnee Ash Pond 
via Boccom Ash Line 

Shavnee Ash Pond 
with lfasce Disposal 
Runoff 

Shawnee Ccl4 via 
Storm Drainage 

Shawnee Ash Pond 

Sanitary Waste 
Treatment Sysrem 

HBS:KTS 
517ta5 
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APPENDIX C 

o Flood Insurance Rate Maps (FIRM) for McCraken 
County, Kentucky 

o National Wetlands Inventory Map for Joppa, Illinois 

o Joppa, Illinois - Kentucky Quadrangle Map 


